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SOME EVIDENCES OF A RESISTING MEDIUM. 
RUSSELL SULLIVAN. 


The evidence for the existence of a resisting medium has been stead- 
ily accumulating, but of late a number of unrelated facts have greatly 
strengthened the probability that there is, scattered through space, a 
“something” which resists motion and absorbs the light of distant stars. 

Turner has said that the light of faint and distant stars is red, and 
since it is improbable that the background of the visible universe is 
composed of red stars, the inference is that an absorbing medium has 
cut off the shorter wave-lengths and allowed the longer ones, such as 
the red, free passage through space. A red sunset illustrates the prin- 
ciple very well. In this case the increased thickness of the air near the 
horizon acts as a resisting medium absorbing the blue and violet, but 
permitting the yellow and red to strike the earth. Turner makes the 
resisting medium extinguish about half the light in 4000 billion miles, 
while Kapteyn, allowing for contributory factors, only demands a density 
one tenth as great. 

Since the eye is not sensitive to the colors of faint lights, these results 
have been obtained by photographing faint stars. As not enough stars 
impress themselves as we would be led to expect from visual considera- 
tions, it follows that the light from such stars is red, because it takes 
longer to photograph red light than the shorter wave-lengths. Thus we 
must infer the existence of an absorbing medium which eliminates the 
violets and blues, but allows the reds and yellows to make an unim- 
peded journey to distant parts of space. 

While observing the minima of certain variable stars, Tikhoff and 
Nordmann announced independently a differential retardation of wave- 
length. The spectroscope showed that the “violet” minimum arrived 
several minutes later than the “blue” minimum. In fact, with shorter 
and shorter wave-lengths the minimum was correspondingly retarded. 
On the same scale of retardation, the violet waves from Neptune would 
be less than 1/100 of a second behindhand. Thus the violet and blue, on 
account of their shorter wave-lengths are more retarded by the resisting 
medium than the red. 
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Pickering, in a recent paper, has pointed out the curious fact that the 
majority of cometary aphelia lie in the region of the solar antapex. 
Either the sun is pursuing a curve, for which there is at present no 
evidence, or the cometary aphelia are swung back through space, so to 
speak, towards the antapex, by the pressure of a resisting medium. 
Such an effect would be inappreciable in the case of massive bodies like 
the planets; but comets, which are practically all volume and have no 
mass to speak of, might easily be disturbed by a resisting medium. 

It has been known for some time that more than sixty per cent of the 
cometary perihelia lie within 45 degrees of longitude of the sun’s way. 
Since the aphelia lie in the direction of the solar antapex, the perihelia 
would naturally cluster about the apex. 

The ascending nodes of comets’ orbits lie in longitude 80 degrees and 
280 degrees, or, roughly speaking, such parallels of longitude pass within 
10 degrees of the sun’s way and 15 degrees of the sun’s Quit, i. e. near 
Lyra in the northern hemisphere and near a point half way between 
Sirius and Canopus in the southern hemisphere. It is evident that this 
tendency bears some relation to the sun’s motion through space. Com- 
etary orbits might be compared to the streaming flags of a swiftly 
moving boat. 

While measuring the radial velocity of the spectroscopic binary 
8 Scorpii, Slipher found that the calcium lines were faint and sharp and 
did not partake of the Doppler shift. It wasinferred that they belonged 
to an invisible cloud of calcium some distance this side of the star- 
Similar lines have been noted in other stars of Scorpio; in fact, the 
occluded areas of Scorpio and Sagittarius bespeak the existence of a 
vast cosmic cloud in that part of the sky. Diametrically opposite, there 
is another nebulosity radiating from Orion, one of whose ramifications 
extends as far as the Pleiades. Calcium has again been noted in front 
of these stars. Thus the fabled antagonism of Orion and the Scorpion 
has its counterpart in the cosmic opposition of these nebulous clouds. 

Slipher discovered recently that the nebula surrounding Merope in 
the Pleiades shines by the reflected light of the cluster. After carefully 
excluding the diffused light from Merope and the other bright stars, it 
was found that the spectrum of the nebula was the counterpart of the 
bright stars of the cluster. A nebula under these conditions could 
hardly be incandescent. The number of faint stars involved in the 
cluster is too small for an average region of the sky of that size. There- 
fore, it is probable that the haze through which the Pleiades shine ab- 
sorbs the light of the faint stars beyond. The Pleiades are yellower 
than the average star of similar type of spectrum and this fact is addi- 
tional evidence that they shine through an absorbing medium. Nova 
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Persei illuminated a nebula which must have shone by reflected light, 
as its spectrum followed the vicissitudes of the Nova’s after an interval 
of several months. 

Bickerton says that many variable stars are nebulous at minimum 
—variability being caused by unequally brilliant hemispheres, which 
rotate and light up an invisible nebula when the brighter side is turned 
away from the earth. 

W. W. Campbell suggests that a resisting medium may cause the 
variability of Cepheids. While receding from the earth a Cepheid vari- 
able is fainter than it is when traversing that part of its path which 
brings it towards us. As tidal friction has most likely caused both stars 
to turn the same hemisphere towards each other, one side would con- 
stantly be exposed to the resisting medium and thus be maintained at 
a higher temperature than the other. 

Professor See says that the whole sky is suffused with a background 
of faint nebulosity and Birkeland thinks that the amount of scattered 
material throughout space far exceeds in mass the quantity gathered 
together in suns and planets; such a nebulosity must be of excessive 
tenuity. 

Comets’ tails often show unmistakable signs of resistance. The dis- 
tortion of the tail of Morehouse’s comet (1908) gives evidence of some 
kind of pressure—the violence of the action seems to preclude the effect 
of the radiation pressure of sunlight. Professor See postulates a “home 
of the comets” surrounding the solar system. From this reservoir of 
material stray wisps of nebulosity are drawn in from time to time and 
appear to men as comets. Such nebulosity might well be denser in 
some parts than others and thus absorb more light in certain spots than 
others. A similar cause could explain why certain variable stars ex- 
hibit retarded minima in the shorter wave-lengths, while others do not 
show this effect at all. The absorbing nebulosity could be placed at any 
distance in front of a star and still cause absorption of light and retard- 
ation of the shorter wave-lengths. There are evidently many “dark” 
nebulosities in the sky. 

The corona and zodiacal light appear to be special cases of an uni- 
versal phenomenon. The corona must be made of discrete particles 
since it shows curves similar to the lines of force in a magnet when the 
poles are sprinkled with iron filings. Excluding polar lights, Professor 
Hale says that a faint aurora covers the night sky everywhere. It is 
conceivable that the faint luminosity above referred to might be due to 
the rapid collision of the earth’s atmosphere with the small particles of 
the resisting medium. Some observers have noticed faint brown patches 
in the night sky. The various “dark days” of historical renown may 
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have been caused by an encounter with a resisting medium which cut 
off the sun’s light like a flock of migrating birds. 

A French savant, Poisson, speaks of warm parts of space to account 
for geological changes of climate in the past. May we not have passed 
through such resisting media many times in our wanderings with the sun? 





ANNUAL REPORT OF THE SECTION FOR THE STUDY 
OF THE AURORAE, THE ZODIACAL LIGHT AND 
THE GEGENSCHEIN, IN THE SOCIETY FOR 
PRACTICAL ASTRONOMY 
For the year ending July 31, 1913. 


ALAN P. C. CRAIG, 


In August 1912 the above section was formally established as an ob- 
serving section in the S. P. A., at that time having only two members. 
Since then seven more have joined and quite a number of observations 
have been made of the zodiacal light and gegenschein. However only 
one observation of the aurora was reported, that being made by Mr. 
Bruseth. 

The following persons are all those who have joined up to July 31, 
the names being in order of enrollment: 

Alan P. C. Craig, Corona, Cal., (Director.) 

E. A. McDonald, Isabela, Porto Rico. 

E. L. Forsyth, Needles, Cal. 

H.C. Bancroft, West Collingswood, N. J. 
Bernard Thomas, M. B., Glenorchy, Tasmania. 
Roger I. Beman, R. F. D. 8., Marshall, Mich. 
Anthony Fiala, 148 83rd St., Brooklyn, N. Y. 
John E. Mellish, Cottage Grove, Wis. 

Nels Bruseth, Silvana, Wash. 

Some of the members are very much interested in the subject, and 
have presented several articles in the “Monthly Register of S. P. A.”, 
giving their theories regarding the cause of the phenomena. Now that 
a number of observers are working together on the lights we may ex- 
pect to get together a larger amount of data than before. Nevertheless, 
we are as yet inexperienced, especially in observing the gegenschein, 
and cannot expect to do as good work as those who have been observing 
them for a good many years. However as we become further advanced 
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in the work we shall become more confident of our observations; and 
the fact that there are a number of us will give a chance for comparison 
of observations, so that the final results will be much more nearly cor- 
rect than from one amateur working alone. 

In the following, I will endeavor to give a summary of the work done 
in the year, giving the observations made and giving credit due to each 
member. Of course the full observations cannot be given as they would 
take up too much space, but the essential parts of the observations will 
be put forth in the report. Supplementary to this are the reports appear- 
ing in every other issue of the “Monthly Register” of the Society. 


OBSERVATIONS OF THE ZODIACAL LIGHT 
By E. A. McDonaLp. 


Sept. 18, 1912, 4a.m. Zodiacal light very brilliant, color pinkish white, 40° from 
horizon, 70° from sun. Faded out in perhaps 8° or 10° more. Shape slightly conical 
near horizon; about 15° at horizon; 12° or 13° at top. No moon or artificial light. 
Sky very clear. 

Sept. 19, 1912, 4:30 a.m. Very much the same, though slightly brighter. “A 
mighty pillar of glowing atmosphere, 15 degrees wide and 45 high, two or three 
degrees narrower at top, with a brush of some 10 degrees more of diminishing light, 
in Gemini, about 70 degrees from the sun.” 

Sept. 20, 1912. Sky covered with broken clouds. 
bright between cloud patches. 


Sept. 21, 1912. Zodiacal light very much fainter than previous mornings. Sky 
was clear and conditions perfect. No moon or artificial light. One half, or even less, 
of the brilliancy of previous nights. Outline could not be traced with definiteness. 

Sept. 24, to Oct. 8, Zodiacal light was seen on several evenings after sunset 
though not so bright nor so large as on the mornings of record above. 

Oct. 9 to 12, 1912. Clouds prevented good observations of zodiacal light. 
views obtained seemed to indicate very faint light. 

Oct. 13, 1912, 4:30 a.m. Fairly clearsky. Zodiacal light very faint and smaller 
than formerly, extending only 35° from horizon, and narrower. No artificial light. 

Oct. 14, 1912, 4:30 a.m. Sky very clear. No artificial light. No moon. Zodiacal 
light very faint but plainly outlined, 13 degrees wide and extending 38° above 
horizon; 65°from sun. Not half so bright as on former nights. 

Oct. 15, 1912, 4:30 a.m. Sky fairly clear. Little black clouds here and there. 
No artificial light. Zodiacal light fairly brighter, but not so clearly defined. 14° 
wide and 40° above horizon. 

Oct. 16, 1912, 4:30 a.m. Sky very clear. No artificial light. No moon. Zodiacal 
light still faint though clearly defined. Slightly larger and longer, extending 40° from 
horizon; 66° from sun. 

Oct. 17, 1912, 4:30 a.m. Sky very clear. No artificial light. Zodiacal light very 
brilliant and larger, 15° wide and 45° above horizon. Pinkish light. Clearly defined. 

Oct. 18, 1912. Very bright but much reduced, especially in length. Extends 


about 28° from horizon, or perhaps 55° from sun. Clear sky; no artificial light, no 
moon. 


Zodiacal light shown very 


Partial 


Oct. 19, 1912, 4:30 a.m. Sky clear. No artificial light. Very large and brilliant. 
Really traceable up to 50° above horizon, or 72° or 73° from sun. Color pinkish white. 
Brighter than Milky Way. 15° at widest part; 12° or 13° at top of light. 
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Oct. 20, 1912, 2:30 a.m. Night hazy, but no artificial light. Zodiacal light large 
and fairly bright, but indistinct among fleecy clouds. 

Oct. 21, 1912, 4:30 a.m. Sky clear and no artificial light. Zodiacal light very 
large; 15° wide and extending up 45 degrees above horizon. Whitish color, not 
pink as on other nights. 

Oct. 22, 1912, 4:30 a. m. Sky slightly hazy; no moon or artificial light. Light is 
distinct but not very bright. Narrow and long; about 13° wide and extending 28° or 
50° above horizon. Whitish color. 

Oct. 23, 1912, 4:30 a.m. Sky clear except for thin streaks of black clouds. Light 
long and narrow, 13° wide or less and extending 50° above horizon. Color yellowish 
white. Last or upper 15° less brilliant though distinctly traceable. 

Nov, 17, 1912, 4:30 a. m. Sky very clear. No artificial light. Zodiacal light very 
bright and rather longer than usual. Slightly pinkish; 14° wide at base and 12° 
above; 75° from sun. 

Nov. 18, 1912. Sky very clear; no other light. Light extraordinarily fine. Same 
size as on 17th inst. 

Nov. 20, 1912, 5:15 a.m. Sky very clear; no other light. Zodiacal light very 
extraordinary; 95° from sun; about 20° wide at horizon, tapering to 15° at 30° from 
horizon and from there to about 10° at top. Color nearly white. ‘Sky was so clear 
that we had good view of 8 Argo, 42° above horizon.” 

Nov. 21, 1912, 5:15 a. m. Zodiacal light almost exactly the same as on previous 
night. Clearly visible to Spica. Slightly less brilliant than on 20th inst. 

Dec. 7, 1912, 3 a. m. Sky clear except for small clouds. Street lights not bright. 
Zodiacal light fairly bright, extending 35° from horizon, 75° from sun; 12° wide at 
horizon; color grayish white. 

Dec. 8, 1912, 3. a.m. Not very bright, but extending 40° from horizon, and 
clearly definable. Grayish white color. 

Dec. 9, 1912, 3. a.m. Sky clear; dim street lights; 30° from horizon; 70° from 
sun. Grayish white color; 12° wide. 3:30 a.m. 45° from horizon; 15° wide; 10° or 
12° at apex. Color milky white. 5 a.m. ‘*Zodiacal light largest and most magnificent 
we have ever seen it; 20° wide up to 45° from horizon; tapering to 12° near zenith. 
Color pinkish white in east and milky white farther up; 75° from sun. ‘ 

Dec. 12, 1912, 9:30 p.m. Observations taken in western sky. Very favorable 
conditions. Sky very clear, no other lights. Very distinct. Far to the south; 10° wide 
and extending east 20° or 25° above horizon. Color grayish white. 

Dec. 13, 1912, 2:30 a. m. Sky fairly clear. Very slight zodiacal light. 5 a.m. 
Sky very clear. Zodiacal light very large, 20° wide at base, which was about 8° to 
10° above horizon, and extending up to 65° above sun. The brush perhaps 70° from 
sun. About 12° wide near top. Pinkish white. 

Dec. 14, 1912, 5 a.m. Very similar to above. Somewhat obscured by clouds. 

Dec. 16, 1912, 3 a.m. Skyvery clear. Zodiacal light not very brilliant but 
clearly defined; 15° wide at base; 25° above horizon or 70° above sun. Color gray- 
ish white. 5:30 a.m. Began 12° above horizon; 20° wide. Extending up to 65° from 
sun. Base mixed with dawn. 

Dec. 17, 1912, 4 a.m. Sky fairly clear. Light rather faint though clearly trace- 
able up to 45° above horizon; 15° wide near horizon; 12° at top; 70° from sun. 

Dec. 18, 1912,3 a.m. Zodiacal light very faint; scarcely positive. 5:30 a. m. 
Zodiacal light fairly bright, though disappearing in advancing dawn; 50° from sun; 
15° wide, though widening out near horizon. Confused with dawn. 

Dec. 19, 1912, 5 a. m. Zodiacal light very clear and bright. No other lights. Sky 
clear. Color pinkish white; 15° near horizon; 12° at top; about 60° from the sun. 
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Dec. 20, 1912, 3 a.m. Sky clear. No moon or artificial light. Zodiacal light 
beginning, very faint, 20° above horizon. 4 a.m. Rather bright milky white, varying 
in width from 14° at 10° above horizon to 11° or 12° wide 35° above horizon; 66° from 
sun. Color pinkish white. 

Dec. 29, 1912, 5 a.m. Sky fairly clear. No lights. Light is rather bright. Milky 
white, 14° or 15° wide, growing narrower up to 45° from horizon; 60° from sun. 
9 p.m. Light in west more like zodiacal band than light. 

Dec. 30, 1912. Zodiacal light, seen at San German, P. R. Sky clear, no other 
light. Time 9p.m. Same as on previous night. Perhaps a little brighter, due to 
better conditions. 


Dec. 30, 1912,9 p.m. Seen at San German. So near the same as night before 
as not to need repeating. 


Jan. 1, 1913,9 p.m. Conditions less favorable but zodiacal band much the 
same as on December 30. 

Jan. 16, 1913, 4:30 a. m. Conditions fair. Zodiacal light fairly bright, up to 45° 
above horizon; 60° from sun; 14° to 11° wide. Color milky white. Brighter than the 
milky way. 

Jan. 26, 1913, 9 p.m. Sky fairly clear. No other lights. Light plainly visible 
though not so brilliant as seen in the east during November and December. Gray 
band extending from about 15° above horizon clear to the zenith. About 12° or 13° 
wide at lower point and narrowing to 8° or 9° near zenith. 

Jan. 27, 1913, 9 p.m. Same as on previous night. 

January 30, 1913, 10 p. m. Slightly hazy. About the same as on previous even- 
ings. Less distinct on account of haze, but of same shape and size. “The light on 
these evenings has not seemed to be the same as the glorious glow in the east in 
December, but more like the gray streak of zodiacal band extending up to zenith 
140° from the sun.” 

July 19, 1913, 8:30 p.m. Sky clear except for small clouds. Zodiacal light visi- 
ble but not brilliant. Extends 40° above horizon; 10° or 12° wide. 

July 21, 1913, 8:30 p.m. Sky fairly clear. Not brilliant but visible up to 40° 
above horizon; 12° or 13 degrees wide. Wide expansion near horizon to 25°. 

July 22, 1913, 4:30 a. m. Sky very clear. Light very fine; 
horizon; 90° from sun. Color milky white. 

July 27, 1913,4 a.m. Sky clear. Light very brilliant, extending to 85° from sun. 
Color milky white. 


July 29, 1913, 4.a.m. Sky fairly clear. Fairly bright, extending to 80° from sun, 
Grayish white. ‘i 

July 30, 1913, 4 and 4:30 a.m. Sky very clear. Zodiacal light 15° wide, 85° 
from sun; milky white: 20° wide at horizon. Very brilliant. 8:30 p. m. Fairly bright, 
40° from horizon; 12° or 13° wide. Grayish white. 

The above observations with two exceptions were made at Isabela, Porto Rico, 
north latitude 18° 30’; longitude west of Greenwich 4" 28"; time local. Most of the 
observations were confirmed by Mrs. McDonald. The two observations made at San 
German were confirmed by Clarence Harris, Instructor in the P. R. Technical Institute. 


15° wide; 60° from 


OBSERVATIONS OF THE ZODIACAL LIGHT 
By NELS BrusETH, SILVANA WASH. 


March 24, 1913, 8:15 p.m. Zodiacal light not very high in azimuth but quite 
distinct. Bright in outline despite the bright glare of Venus 


Bluish white in color. 
March 25, 1913, 7:40 and 8:15 p. m. Color slightly blue. 
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March 26, 1913. Peculiar extension of light towards north. Apex seemed decidedly 
north of ecliptic. Less distinct on south side. 

April 6, 1913, 8:15 to 8:45 p.m. Zodiacal light very distinct. Equal to milky 
way in distinctness of outline. Decidedly white in color. 

May 24, 1913, 9:30 to 10 p.m. Slight traces of apex near Lambda Leonis. 
Color white, very diffuse. Sky very clear. 

May 27, 1913, 9:30 to 10 p.m. Slightly clearer. Outline more distinct. Apex 
did not extend beyond Gamma Leonis. Very wide; color slightly yellow. No trace 
of light nearer than 18° above horizon. 

May 28, 1913, 9:30 to 10 p. m. The same. 

May 29, 1913. 9:30 p. m. to 10 p.m. The same. 

May 30, 1913, 9:30 to 10 p.m. Very good outline on north and south, beginning 
12° or 14° above horizon. Nodistinct apex. Seemed to extend beyond Leo. Light 
whiter than twilight. 

June 1, 1913, 10to 10:30 p.m. Slight traces of zodiacal light. Color bluish white. 
Southern boundary or outline most distinct. 

June 2, 1913, 10 to 10:30 p.m. About the same. 


OBSERVATIONS OF THE ZODIACAL LIGHT 
By A. P. C. Craic, Corona, CAL. 


Sept. 9, 1912, 16.20. Sky clear. Light is not as bright as usual. %4 as bright as 
Milky Way. Distinct outer zone. Half as bright as Milky Way. 

Sept. 12, 1912, 16:15. Sky clear. Light is brighter this morning. 

Sept. 21, 1912, 16:15. Very bright. Twice as bright as Milky Way. Sky clear. 

Oct. 17, 1912, 16:40 to 17:00. Same brightness as on Sept. 21. Sky clear. 

Nov. 14, 1912, 16:45 to 17:00. Much brighter than Milky Way. Sky clear. 

Nov. 18, 1912. Zodiacal light very much the same. In Virgo, but farther south 
and not as bright as formerly, although brighter than Milky Way. 

Nov. 28, 1912. Zodiacal light seen in evening for first time. In Sagittarius and 
Capricornus, and a band in the zodiac can be traced through Aquarius and Pisces 
to Taurus, where it is brighter but becomes overpowered by the bright stars. 

Nov. 30, 1912. The same. Sky fairly clear. About 8:00. 

Dec. 1, 1912, 8:40. About the same. Sky clear. 

Dec. 3, 1912, 8:30. Brightness is very much the same. Sky clear. 

Dec. 6, 1912, 7:45 p. m. Very much the same. Sky very clear. 

Dec. 10, 1912, 8:00 p. m. The same. Sky very clear. 

Dec. 28, 1912. Longer and slightly tapering. It seems faint for this time of the 
year. Time about 7:45 p. m. 

Dec. 29, 1912, 8:00. Slightly hazy. Sky fairly clear in east. Light seems shorter 
and fainter. 

Dec. 30, 1912, 7:45 to 8:00 p. m. Sky clear. Light is longer and slightly brighter. 

Dec. 31, 1912, 7:30.¢ Sky clear. Light about the same. 

Jan. 1, 1913, 8:00. Observation much the same. Light seems fainter than usual. 
Sky fairly clear. 

Jan. 3, 1913. About the same. Fairly bright. Sky clear. 

Jan. 5, 1913, 7:40. Little longer and brighter. Sky clear. 

Jan. 8, 1913. Brighter. Sky clear. No artificial light or moon. 

Jan. 10, 1913, 7:40. About the same. Conditions perfect. 

Jan. 28, 1913, 8:10. Much the same. A little longer. Sky clear. 
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April 24, 1913, 9:00 p. m. Abnormal. Taper at north. Slight at bottom to north. 
Rather bright but a little faint for time of year. Sky clear. 
April 26, 1913, 8:30 p.m. The taper is at bottom; a little inclination to the north 
of ecliptic. Sky clear. 
April 27, 1913, 8:25 p.m. Normal. About the same brightness. Sky clear. 
No artificial light or moon during above observations. 


OBSERVATIONS OF THE GEGENSCHEIN 


By E. A. McDOona_p, ISABELA, Porto Rico. 


Sept. 18, 1912, 3 a.m. Gegenschein seen as faint streak extending through three 
constellations, about 3° to 5° wide, merging into the fainter zodiacal band to the 
east and west. 

Sept. 19, 1912, 2a.m. The same. 

Sept. 20, 1912, 4:30 a.m. Not very visible. Sky not very clear. 

Sept. 21, 1912, 4 to 4:30 a.m. About the same. Sky clear. 

Sept. 24, 1912. About the same. 

Oct. 9, 1912. Cloudy weather. Faint streak on ecliptic. 

Oct. 13, 1912, 4:30 a.m. Narrow streak on ecliptic; did not seem to be any 
wider at point opposite sun than all across Pisces, Aries and Taurus. Fairly clear sky. 

Oct. 14, 1912, 4:30 a.m. About the same. Very clear. No lights. 

Oct. 15, 1912, 4:30 a.m. Sky fairly clear. Little black clouds here and there. No 
artificial light. Good observation of gegenschein. Seemed to be exactly opposite sun. 

Oct. 16, 1912, 4:30 a.m. About the same. Fainter if anything. 

Oct. 17, 1912, 4:30 a. m. About the same. Perhaps a little brighter. 

Oct. 18, 1912. Gegenschein seemed as faint line on ecliptic 5° or 6° wide, run- 
ning across Pisces, Aries into Taurus. 

Oct. 19, 1912, 4:30 a.m. Sky clear. No other lights. About the same. 

Oct. 20, 1912, 4:30 a.m. Night hazy but no lights. Not bright, if seen at all. 

Oct. 21, 1912, 4:30 a. m. Gegenschein same as on 18th and 19th. 

Oct. 22, 1912, 4:30 a. m. Gegenschein very faint. Sky clear. No moon. 

Oct. 29, 1912, 10:30 p. m. Gegenschein approximately opposite the sun. Ellipti- 
cal; 12° or 13° long and 6° or 7° wide. Position: R.A. 2" 34™, Declination north 15°. 

Oct. 30, 1912, 10:30 p. m. About the same. Position: R.A. 2" 38™, Dec. N. 15°. 

Oct. 31, 1912, 10:30 p. m. About the same. Position: R.A. 2" 42", Dec. N. 15%4°. 

Nov. 6, 1912, 10:30 p. m. About the same. Position: R.A. 3" 3™, Dec. N. 18°. 

Nov. 20, 1912, 5:15 a. m. Gegenschein very dim. Doubtful. Sky clear. No arti- 
ficial light or moon. 

Nov. 21, 1912, 5:15 a.m. Gegenschein so dim as to be doubtful. 

Dec. 8, 1912, 3 a.m. Gegenschein very faint. 

Dec. 9, 1912, 1 a. m. Good observation of gegenschein. Slightly brighter than on 
previous nights. 3:30 a.m. About 9° wide. 

Dec. 10, 1912,3 a.m. Fair observation of gegenschein. 

Dec. 10, 1912, 10 p. m. Noticeable on close observation. 

Dec. 29, 1912, 5 a. m. Gegenschein faint. Sky fairly clear. 

Dec. 29, 1912, 9 p.m. The same. 

Dec. 30, 1912, 9 p. m. About the same. 

Dec. 31, 1912, 9 p. m. About the same. 

Jan. 1, 1913, 9 p. m. Conditions less favorable. Light the same. 

Jan. 26, 1913, 9. p.m. Very faint if visible at all. Fairly clear. 

Jan. 27, 1913, 9 p. m. Same as on previous night. Fairly clear. 
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Jan. 30, 1913, 10 p.m. Observation the same. Slightly hazy. 
Many of the above observations were not clear enough to make observations of 
the positions of the center of the light. Mrs. McDonald confirmed the observations 


in a good many cases, pointing out the light without knowledge of the point opposite 
the sun. 


OBSERVATIONS OF THE GEGENSCHEIN 


By A. P. C. Craic, Corona, CALIFORNIA. 


Sept. 16, 1912, 13:05. Position: R. A. 23" 30". South declination 5°. About one 
fourth as bright as the Milky Way. Sky very clear. Light large and round. 

Oct. 10, 1912, 9:15. Much more elliptical in form. Very bright. Center at R. A. 
0" 55", Dec. N. 5°. Sky clear. 

Oct. 13, 1912, 9:40. Sky clear. Light very bright. Would be noticed by anyone 
paying attention to that part of the sky. Center 1" 10", Dec. N. 8°. 

Oct. 30, 1912, 9:00. Sky clear. Nucleus of gegenschein not so apparent this 
evening. Gegenschein more elliptical; seems to be extending into the zodiacal bands. 

Nov. 11, 1912, 9:00. Sky clear. It seems to be the same brightness but, as it is 
getting close to the Milky Way, it is hard to determine. 

Nov. 28, 1912, 9:00 p.m. The gegenschein is visible in Taurus, but overpowered 
by the bright stars in that part of the sky. Center 3" 18", Dec. N. 18°. 

Nov. 30, 1912, 9:00 p. m. Center about 3" 26", Dec. N. 19°. 

Dec. 1, 1912. Gegenschein is very hard to see, but can be traced. Reason for 
faintness is bright stars in Taurus. Pleiades also make it hard to see. I think the 
center is somewhere near R. A. 3" 30", Dec. N. 191°. 

Dec. 3, 1912. Center is about 3° 40", Dec. N. 20°. 

Dec. 6, 1912. About the same. Center at about 3" 55”, Dec. N. 20%4°. 

Dec. 10, 1912. Larger; about 20° long. 15° wide. Center at about 4" 05", Dec. N. 21°. 

Jan. 1, 1913, 9:00. Aspect is somewhat the same. Center cannot be determined 
as it is too near the Milky Way. 

Jan. 3, 1913, 9:00. About the same. Zodiacal band is fainter in part of Pisces 
and Aquarius. 

Jan. 5, 1913, 9:30. Very much the same. Outline is less distinct. 

Jan. 8, 1913, 8:50. Seems about the same. 

Jan. 10, 1913, 9:15. It is very indistinct. Zodiacal bands seem brighter farther out. 

Jan. 28, 1913. Gegenschein about invisible. Zodiacal bands are fairly bright 
but seem to be fading. 

April 25, 1913. Gegenschein seen for first time since coming out of Milky Way. 
Seems indistinct and outline cannot be traced. 

April 26, 1913. About the same. Rather faint. Form cannot be determined. 

April 27, 1913. Very much the same; but cannot be much brighter than zodiacal 
bands. Center cannot be determined. 

In February and March the gegenschein proper was involved in the Milky Way. 
However, the zodiacal light, outside, seemed exceptionally faint. In fact at times it 
could not be seen. 


OBSERVATION OF THE AURORA BOREALIS 


By NELS BRUSETH, SILVANA, WASH. 


May 23, 1913. Altitude above horizon 20° to 30°; 18° to 20° from each side of 
north point. Color bluish. No motion. Observation from 10" 30™ to 11" 30™ Pacific 
Standard Time. 
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The above is the only observation of the aurora made during the year. 
However, our seventh member Mr. Anthony Fiala was Commander of 
the Ziegler Polar Expedition (1903-1905), and in the “Scientific Results” 
of the Expedition are to be found some 423 observations of the Aurora 
Borealis, most of them having been made by Mr. Fiala, including nine- 
teen splendid drawings showing the changes of the light on December 
23, 1903, Jan. 2, 1904, and January 23, 1904. These observations are 
most valuable and we are very fortunate in having Mr. Fiala among us, 
for he is one of the most experienced observers of the aurorae. 

In making observations of the gegenschein no attention at all is paid 
tothe position opposite the sun in the sky. The outline of the light is 
simply drawn, the center found and recorded. Professor E. E. Barnard, 
probably the highest authority on the zodiacal light and gegenschein, 
has observed the gegenschein for about 35 years. He has given usa 
great many valuable suggestions on how best to observe the light, and 
it is probable, that during the next year we will be able to do much 
better work, profiting by his experiences. When it comes to such deli- 
cate observations as those of the gegenschein, only those who have had 
much experience can give the positions of the center of the light with 
any degree of accuracy. Zodiacal light observations are not so hard, 
and the observations made so far by the section may be counted on to 
be reasonably accurate. 

The gegenschein observations are as accurate as our experience 
permits. 

Although the gegenschein is a very faint phenomenon, with a clear 
atmosphere, freedom from artificial light etc., it is easily visible. In fact 
on many nights, when observing variable stars, 1 would have some sur- 
prisingly clear views of the light, the brightness of the gegenschein causing 
me constantly to turn my eyes in its direction. On such a night it is 
very easy to find the center, and such an observation is more valuable. 

Professor Barnard has found that the clearness of the atmosphere 
does not always affect the visibility of the light, and this would seem 
to point towards the glow being caused by refraction. 

During the next year we expect to make a much larger number of 
observations, and we hope that we can get a much larger number of 
amateurs with us soon. Any amateurs wishing to observe any of the 
phenomena observed by this section should join us so that by codpera- 
tion we will accomplish the work to be done in much less time than 
otherwise. , Full information will be cheerfully furnished by the Director 
of the section. Amateurs wishing to join our section should first join 
the Society for Practical Astronomy, as we are but one of the many 
sections included in this society. Full information regarding the society 


can be had by writing the Secretary, Mr. John E. Mellish, Cottage 
Grove, Wis. 
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Every three months a report of the section is published in the “Monthly 
Register” of the Society. Reference to these as well as to the articles 
published by the members during the past year in said publication 
should also be made if the reader wishes to obtain a comprehensive view 
of the work being done by us. 

In conclusion, we wish to thank the Editor of “PopuLar Astronomy” 
for his kindness in publishing this report, putting it before thos2 who 
are most interested. 

Star Rural Del., Corona, Calif, Oct. 25, 1913. 





CAMPBELL’S “STELLAR MOTIONS.” 


R. H. CURTISS. 


The selection of Professor W. W. Campbell as Silliman lecturer at 
Yale University, in 1910, came as a fitting recognition of his eminent 
contributions to our knowledge of astrophysics and as an appropriate 
acknowledgement of his efficient services to astronomy through his 
work of organization and administration, at the Lick Observatory, and 
in connection with numerous scientific expeditions sent out by that 
institution. In another way also this selection has been a fortunate 
one, for, as a result, in keeping with a provision of the Silliman founda- 
tion, the lectures by Dr. Campbell have now appeared in book form. 
And thereby is made readily available a careful and authoritative 
discussion of stellar motions, interesting and instructive to the layman 
with a general knowledge of astronomy and physics, and valuable to 
the professional scientist. 

The 315 pages of this book contain eight chapters, each forming one 
of the Silliman lectures delivered at Yale University in the period 
January 24 to February 4, 1910. In adapting to the printed page lectures 
which had been illustrated with lantern slides, certain changes became 
necessary. In place of some of the slides, a number of appropriate 
illustrations, often covering the full page, have been selected to adorn 
and amplify the text. In addition numerous foot-notes, in some cases 
largely, in other cases completely crowding other matter from the printed 
page, refer to original sources or amplify the text along historical and 
technical lines. Further, in 1910, 1911 and as late as May, 1912, notes 
have been inserted in the text in recognition of current research. On 
June 1, 1912, the preface was duly signed. 
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Much of the material of the book has appeared in the Bulletins of the 
Lick Observatory. Here we find the Lick Observatory results fitted in 
with the work of others and, in most cases, placed in an interesting 
historical setting. 

The first three chapters are of an introductory character. The first, 
more particularly, is concerned with historical and introductory matter 
especially in connection with spectroscopic studies of celestial bodies. 
The second takes up the development of the spectrographic method 
with a discussion of the reliability of the results and of the conditions 
necessary for accuracy, indicating clearly the remarkable efficiency of 
the Mills spectrographs. In Chapter III, the radial velocities of repre- 
sentative objects in the solar and sidereal systems illustrating the char- 
acter and value of the results, are cited at length, considering individual 
objects, doubles, and briefly,as an introduction to the problem of stellar 
motions, the radial velocities of selected groups of twenty-five stars 
each, indicating systematic tendencies largely due to the sun’s motion. 

Chapter IV contains a most valuable critical discussion of the various 
solutions, based on proper motions, of the problem of the motion of the 
solar system, from Herschel’s historic solution based on thirteen stars 
to that of Boss, in 1910, based on 5413 stars. The closely related prob- 
lems of preferential proper motion and of stellar distribution are also 
discussed in this chapter. 

In Chapters V and VI, the solution of the problems of Chapter IV is 
considered from the standpoint of radial velocities. The wealth of 
material, accumulated through the efforts of the author and his associ- 
ates at Mount Hamilton and Cerro San Christobal, is supplemented by 
all other available results of value. The far reaching significance of the 
whole is then pointed out and the results obtained after thorough dis- 
cussion are put in form convenient for reference. In Chapter VI the 
important discoveries of the relation between stellar motions and spec- 
tral type and of the dependence of the deduced values of the solar mo- 
tion on spectral type of the stars used for reference, are announced and 
fully discussed. The salient ideas considered in Chapters V and VI to 
this point are beautifully set forth, in Table XV of page 209, as part of 
a footnote added after the date of the lecture. Also in this chapter the 
average stellar parallaxes by spectral types and magnitudes are deduced 
by combination of radial velocities and proper motions. Finally the 
radial velocities of stars of strong proper motion are studied by 
themselves. Indications of preferential motions of stars were found to 
be uncertain. The results from 1193 stars could hardly be said, when 
considered together, to indicate any real preferential tendencies. 

As indicating the present status of one aspect of the problem of the 
solar motion from the radial velocity standpoint, it is interesting to note 
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that, in Chapter V, the most probable value of the solar velocity ob- 
tainable from the radial velocities of 1047 objects is found to be — 17.85 
kilometers per second, while in Chapter VI, using only 146 more radial 
velocities, the solar velocity deduced is —19.5 km. Evidently the tenth 
of the kilometer has little meaning here. 

Chapter VII contains a review of our knowledge of visual and spec- 
troscopic double stars, which are here studied statistically with appro- 
priate discussion of results obtained through radial velocities and other- 
wise. Chapter VIII is largely devoted to a discussion of variable stars, re- 
viewing observation, deduction and theory in this connection with keen 
appraisal. A few concluding pages on the determination of solar parallax 
with the spectrograph bring the chapter and the volume to a close. 

To many this volume will beof especial interest because of the intim- 
ate references in Chapter II to progress in spectrographic design at the 
Lick Observatory. Particularly welcome are the illustrations and de- 
scriptions of the new Mills spectrograph at Mount Hamilton, an instru- 
ment which, during the last ten years, has done much to demonstrate 
the worth of an interesting type of construction. 

Most valuable also are the references to contributions of Campbell 
and Wright to the design of the form of instrument represented in the 
Mills spectrograph at Santiago. It will be remembered that the critical 
description of this instrument was published by Wright in Volume IX, 
Lick Observatory Publications, with no reference in the article to 
credit due to others concerned in its design. This fact led the reviewer 
to name Professor Wright as the designer of the southern Mills spectro- 
graph, when seeking in Volume I of the Detroit Observatory Publications 
to givedue credit for ideas embodied in a new spectrograph. In so doing, 
the reviewer, through oversight, did not take into account the sentence 
published by Campbell in a general account of the southern expedition, 
in the Lick Observatory volume above referred to: 

“A three-prism spectrograph, constructed in our instrument shop from 
my drawings, embodied the results of many conferences between Mr. 
Wright and myself.” 

However, though it makes clear that Campbell made the drawings 
used in shop construction and supplies other valuable information, this 
statement does not establish, though it probably implies, the identity of 
the designer (or designers), as this term is usually understood. 

In Stellar Motions, Professor Campbell makes more definite mention 
of the part taken by the contributors, in connection with the new type 
of spectrograph : 

“My assistant and colleague, Wright, suggested that such an instrument should 


be supported near its two ends, like a bridge truss or beam, in order to give mini- 
mum flexure. 
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“Acting upon this suggestion I designed the supports of the spectrograph of the 
D. O. Mills Expedition to Chile, in 1901, as shown in the illustration.” 

The reviewer takes pleasure in quoting this statement, especially for 
the benefit of any who may have been misled with reference to the 
credit for the design of this important instrument. 

In connection with Chapter II the reviewer might point out one mis- 
leading statement, following the description of the new Mills spectrographs 
on page 49: 

“Note added in 1911.—The simple devices described above for supporting spec- 
trographs at points near the two ends, and for moving the instrument as a whole 
into the proper focal positions, as well as the construction of the immediate spectro- 
graph mountings from thin plates, have been widely adopted in other instruments, 
apparently with entire success ; for example, in the one-prism spectrographs of the 
Allegheny, Ottawa and Detroit Observatories.” 

From this statement even the careful reader may draw the inference 
that the devices specifically mentioned were adopted in all the spectro- 
graphs named. While it is true that these three instruments follow the 
general form of the new Mills Spectrograph at Mount Hamilton, the 
statement quoted is applicable, with some modification, only to the 
Allegheny spectrograph. In the Ottawa one-prism spectrograph a “new 
supporting system” carrying the instrument at three points has been 
devised to eliminate effectively all resultant flexure in the plane of dis- 
persion and no provision is made at these supports, as in the new Mills 
Spectrographs, for moving the instrument as a whole into the proper 
focal positions. For the Detroit Observatory spectrograph a _ two- 
point* supporting system was worked out, practically eliminating all 
appreciable effective flexure in the plane of dispersion and differing 
from all its predecessors in its method of attachment to the spectrograph. 
No provision was made as in the new Mills Spectrographs for moving 
the spectrograph alone as a whole into focal position. Further the 
“immediate spectrograph mountings” in this case, though in box form 
were constructed in considerable part of castings. 

A footnote at the bottom of page 206, referring to the discovery of the 
progression of average stellar velocity with advancing spectral type, 
indicates that we must add another to the interesting list of known 
cases in which two investigators have arrived, independently and prac- 
tically simultaneously, at the same important result. Sometime before 
January 17, 1910, this discovery was made by Campbell and was 
announced in the Silliman lecture of January 31. In a paper? dated the 
same month and year, Kapteyn not only announced the same discovery 
made independently, but also extended it, as Campbell did independently 


* A supplementary guide practically constitutes a third support in this instrument. 
+ Astrophysical Journal, Vol. 31. 1910. 
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the following month, to include the planetary nebule at the end of the 
spectral series. The honors are not divided, they are doubled with great 
credit due each discoverer. 

Here and there through Stellar Motions, from his position at the 
frontier of attack, the author has sent back suggestions and bits of 
advice pertinent to the earliest success in present and future struggles 
with great problems now confronting astronomers. In conclusion I can 
do no better than to quote some of these, gleaned from the pages of 
this volume, for the benefit of readers of PopuLar Astronomy. Referring 
to coOperation in radial-velocity work: 

Preface...There is abundant justification for entering at once upon the observa- 
tion of extensive programs embracing all stars down to visual magnitudes approx- 
imating 61%. It is hoped that a considerable number of observatories equipped with 
powerful telescopes may soon agree on codperative plans for securing the desired 
observations. 

Page 113. The carrying out of this suggestion (the observation of 7000 fainter 
stars), using 2-prism dispersion on stars sufficiently bright, and one-prism dispersion 
on the fainter stars, would constitute at least a decade’s exceedingly fruitful labor 
for ten or twelve well-manned observatories, in the two hemispheres ; and a beginning 
on such coéperative program should not be long delayed. 

Referring to parallaxes: 

Page 9. At no point in astronomical science is fuller knowledge more desirable, 
more pressingly urgent, than in the subject of stellar distances; 

Referring to solar motion: 


Page 135. In this and similar problems astronomers should ever hold in mind 
two salient points: 1. To select stars as a basis for the solution such that their 
motions, as a small system, will be representative of the entire stellar system, as 
far as possible. 2. To employ such mathematical processes of solution as shall 
best eliminate the effects of the individual motions of the stars employed as the 
basis of the investigation, and leave the parallactic motion as the residuum sought. 

Referring to Wright’s device for introducing the comparison spectrum 
in stellar spectrographs: 

Page 51... that it has not been more generally adopted by stellar spectroscop- 
ists is to me a surprising fact. 

Referring to Kiistner’s determination of the solar parallax from radial 
velocity observations of Arcturus: 

Page 314, It is a fair conclusion, judging from the minuteness of the probable 
error assigned from only eighteen spectrograms, that a really extensive radial velo- 
city program for determining the solar parallax would yield a result comparable 
with and perhaps superior to the best determination, hitherto based upon any of the 
conventional methods, not excepting the value of the parallax derived from the 
extremely numerous observations of Eros. 


Ann Arbor, Mich. Nov. 8, 1913. 
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THE COSMOID. 


JOHN F. LANNEAU. 


In his “General Astronomy” Young, eminent in teaching as in observ- 
ing, after defining terms says: “An Armillary Sphere, or some equiva- 
lent apparatus, is almost essential to enable a beginner to get correct 
ideas of the points, circles, and coOrdinates defined above.” 

The Cosmoid has been designed to meet this essential need. It is an 
every-way adjustable Armillary Sphere, eighteen inches in diameter. 
As implied by the name (cosmos, universe; oid, like) it is a model of 
the Celestial Sphere around us—of its axes, points, and circles used as 
references by astronomers. Made of steel, brass, and aluminum it is 
light and strong. The parts are quickly combined or separated, as all 
clamps and set-screws are easily turned with finger and thumb. 

In the hands of a skillful teacher its endless variety of adjustments 
furnish attractive classroom illustrations of astronomical definitions, 
principles, facts and phenomena, and make very plain celestial relations 
otherwise not readily apprehended. 

Some photographs of the cosmoid variously adjusted will serve to 
indicate its protean capabilities. 


PuorocrapPH 1 


Shows a few parts of the cosmoid assembled, its base clamped to the 
edge of the table. Any teacher of astronomy at once recognizes in this 
miniature the chief celestial circles and points: the equator a, and the 
ecliptic ¢, inclined 234 degrees; the two colures at right angles, wu the 
equinoctial colure, and u’ the solstitial colure; P the celestial north 
pole, P’ the south pole; c the north ecliptic pole, c’ the south ecliptic 
pole; V the vernal equinox, V’ the autumnal equinox; / the summer 
solstice, /’ the winter solstice. 

On the table are other parts of the Cosmoid: two rods 7 and 7’, and a 
tube 7’, which when united serve as the main axis of the sphere from 
P to P’; another rod d, the ecliptic axis, with arm to a small ball e; a 
two-inch ball B, to represent either sun or earth when poised at center 
of sphere, and a thin disk H for the horizon plane. Under disk A are 
the rest of the parts: an ecliptic-meridian circle, a circle to serve either 
as a vertical circle or as the moon's apparent path, four semi hour-circles, 
four declination circles, a zenith disk-clamp, a nadir disk-clamp, a sun 
disk-clamp, a moon disk-clamp, two node disk-clamps, five star disk- 
clamps, and an extra clamp. 
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SEPARATING Parts. 


The four parts assembled as shown in Photograph 1 can be separated. 

First: remove the two screw-pivots at V and V’,and turn southward 
the small Z-clamps at /, g, /’ and q’; then take off the ecliptic ¢, and the 
equator a, and replace the screw-pivots in the equinoctial colure at V 
and V’. 

Second: remove the outer nut at P and the inner nut at P’, and push 
u, the equinoctial colure, outward a little at P; then, having the two 
colures separated at P and P’, take out u’, the solstitial colure, and 
replace the nuts. 

Third: by raising set-screw 8 release the shaft attached to colure u 
at P’, then withdraw the shaft from its sleeve in the head-piece of the 
stand-rod. 

The four circles a, ¢, u, u’ may now be placed on the table with the 
other separate parts of the Cosmoid. 

If now the stand-rod is unscrewed at 2 and the base, marked 1, is un- 
clamped from the table, all the parts of the cosmoid, with its base and 


stand-rod, can be packed flat in a light case eighteen inches square and 
three inches deep. 


ASSEMBLING Parts. 


Obviously, by reversing the order of handling the parts as above, 
beginning with “Third”, the Cosmoid can be quickly assembled as it 
stands in Photograph 1. 

For adjustments sometimes needed, note that the swivel-joint con- 
trolled by set-screw 3 allows of shifting the skeleton sphere sidewise 
around the stand-rod, and of holding it where desired by tightening the 
set-screw. Also, that the vertical play of the head-piece controlled by 
lever-clamp 4, admits of altering, or of holding steady, the slope of the 
shaft under set-screw 8—or slope of line from P’ to P; and that the 
rotation of the shaft in its sleeve—that is, the rotation of the sphere 
about line P’ P—is controlled by set-screw 8. 


To ASSEMBLE Parts AS IN PHOTOGRAPH 2. 


Rotating the sphere of Photograph 1, put the vernal equinox V upper- 
most; push the axis-rod 7 through sleeve, shaft, and south pole P’, slip 
tube 7” over upper end of 7 and screw on the two-inch ball. The ball, 
marked S in Photograph 2, representing the Sun at the Sphere’s center, 
is best screwed in place by turning the milled-rim head at 5. Now put 
the ecliptic-axis d (Photograph 1) through bore in ball S and through 
c’, the south ecliptic pole, thus placing the small ball, representing the 
earth, in the ecliptic plane. With thumb and finger on milled-rim head 
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at lower end of ecliptic-axis near c’, revolve the small ball until it is at 
e in line with V’ the autumnal equinox. Then the sun’s apparent place 
is at the other equinox, at which clamp the sun-disk S’. 

Thus assembled, as shown in Photograph 2, the Cosmoid represents 
relations at the vernal equinox in March. 














PHOTOGRAPH 1: CELESTIAL SPHERE. 
Axis, Points, Circles. 

The Cosmoid’s base, 1. Stand-rod, 2. Set-screw of Swivel-joint, 3. Lever- 
clamp of oscillating Head-piece, 4. Knurled band on Sphere’s shaft, 7. 
Set-screw of Shaft, 8. Sphere’s Axis, PP’. Celestial North pole, P. 
South pole, P’. Celestial Equator, a. Ecliptic,¢. Vernal Equinox, 

V. Autumnal Equinox, V’. Summer Solstice, /. Winter 
Solstice, /’.. Equinoctial Colure, wu. Solstitial Colure u’. 

Ecliptic poles, c and c’. JZ-clamps at g and q’ 
and at 7 and I’. 


Continuous revolution of the earth-ball eastward in the ecliptic plane. 
represents our annual motion around the sun. Corresponding change 
of the sun-disk along the ecliptic, represents the sun’s annual apparent 
motion eastward through the stars. 

Photograph 3 shows relations at the summer solstice in June. 

In all the Photographs, as the circles of the Cosmoid represent circles 
on the infinite celestial sphere, size and distance of objects are neces- 
sarily out of proportion, and either sun or earth is at the center of the 


sphere. But directions shown and angular intervals are approximately 
true. 
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To AsseMBLE Parts AS IN PHotocraPH 4. 


From the Cosmoid as shown in Photograph 3 remove head of ecliptic- 
axis near c’ and withdraw the axis from bore in ball S. At north pole 
P insert rod r’ (Photograph 1) and screw it into ball S. With fingers on 
milled-rim at 5 rotate the ball until the screw-hole on its equator is 
eastward, and so clamp it with set-screw 6. Rotate the skeleton sphere 
until V, the vernal equinox, is nearly east and so clamp it with set-screw 
8. Remove sun-disk S’ and clamp it to the ecliptic ¢ a little east of V. 
Loosen the screw-pivots at V and V’ and the Z-clamps at /, g, /’ and q’, 
and turn equator a and ecliptic ¢ until they nearly coincide with colure uw. 
Now put in the horizon plane (#7 in Photograph 1) fitting its central 
opening over the two-inch ball which now represents the earth, and is 
marked e in Photograph 4. Return equator a and ecliptic ¢ to former 
positions. Turning screw-head at the east edge of horizon plane H, run 
the long screw under # into the hole at east of ball e thus clamping 1 
to e. It may be clamped at a selected latitude, as marked on south of 
ball where it is met by horizon plane Z. 























PHOTOGRAPH 2: VERNAL EQuINOX. PHOTOGRAPH 3: SUMMER SOLSTICE. 
Earth, Sun, and Sphere in March. The same in June. 
Celestial North pole, P. South pole, P’. Celestial Equator, a. Ecliptic, ¢. 

Vernal Equinox, V. Autumnal Equinox, V’. Summer Solstice, /. Winter 
Solstice, /’. Equinoctial Colure, u. Solstitial Colure u’. Ecliptic 
poles, c and c’. ZL-clamps at g and q’, at / andl’. Earth, e. 
Sun, S. Sun’s apparent place, S’. 














John F. Lanneau 617 





So assembled, as shown in Photograph 4, the Cosmoid represents rela- 
tions at an April sunrise in latitude 45 degrees north. 

Having the Cosmoid thus adjusted, raise set-screw 8. Then with fingers 
on knurled band 7, the sphere may be rotated westward (as in the 
apparent diurnal motion), representing in turn sunrise, noon, sunset, 
night. 

Or; raise set-screw 6, and with fingers on the milled-rim at 5 we may 
turn the ball and the horizon plane eastward (as in the earth’s real 
diurnal motion) to show changes from sunrise to night. 























PHOTOGRAPH 4: SuN-RISE. PHOTOGRAPH 5: Noon. 


In April, in Lat. 45° N. In December, in Lat. 50° N. 
Set-screw of Swivel-joint, 3. Lever-clamp of oscillating Head-piece, 4. 
Milled-rim End of Axis PP’, 5. Set-screw of Axis, 6. Knurled band on 
Sphere’s shaft, 7. Set-screw of Shaft, 8. Celestial North pole, P. 

South pole, P’. Celestial Equator, a. Ecliptic, ¢. Vernal Equinox, 

V. Summer Solstice, /. Winter Solstice, /’. Equinoctial 
Colure, u. Solstitial Colure u’. Ecliptic poles, c and c’. 

Horizon plane, H. Cardinal points, N.S.E.W. Earth, e. 

Observer, 0. Sun’s apparent place, S’. 

Make a few changes in adjustments shown in Photograph 4. Move 
sun-disk S’ and clamp it to ecliptic ¢ alittle east of /’, the winter solstice. 
Tilt horizon A to latitude 50° north. Use lever-clamp 4, and increase 


the slope of axis P P’. Use set-screw 3, and shift the sphere a little to 
the left. 

So changed, as shown in Photograph 5, the Cosmoid represents rela- 
tions at a December noon in latitude 50 degrees north. 
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PHoToGRAPH 6. 


Having the Cosmoid as in Photograph 5, shift the sphere a little to 
the right and rotate it until V is lowest, as seen in Photograph 6. Put 
on declination circles, each secured in place by two ZL-clamps at 9 and 
9’, 10 and 10’,11 and 11’,12 and 12’. Attach stars by their disk-clamps. 
The declination circles indicate their apparent diurnal paths. 














PHOTOGRAPH 6 OBLIQUE SPHERE. 


Near Sun-Rise, in December. 


Celestial poles, P and P’. Equator, a. Ecliptic, ¢. Vernal Equinox, V. 
Autumnal Equinox V’. Summer Solstice, /. Winter Solstice, /’. Equinoctial 
Colure, uw. Solstitial Colure, wu’. Horizon plane, H. Cardinal points, 
N.S.E.W. Z-clamps, to hold Declination circles, at 9 and 9’, 10 and 
10’, 11 and 11’, 12 and 12’. Earth, e. Observer, o. Sun, S’. 
pease FF, 


Thus adjusted the Cosmoid stands as in Photograph 6, showing the 
“oblique sphere”, and serving to make plain the inequality in length of 
day and night when the sun, our day-star, is not at either equinox, Vor V’. 

If we tilt horizon plane H until it touches axis P P’, we will have the 
“perpendicular sphere”, showing that at the equator day and night are 
always equal. 

Tilting H until it is perpendicular to axis PP’, we will have the 
“parallel sphere”, showing that at the poles day and night are each six 
months long. 
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Puotocrapus 7 and 8. 


From Cosmoid as shown in Photograph 6, remove the declination 
circles; elevate axis P P’ until nearly vertical and, unscrewing, remove 
the part from P to e; rotate sphere and put V in front, as seen in Pho- 
tograph 7; and clamp sun-disk S’ to ecliptic ¢ a little east of V. 




















PHOTOGRAPH 7: Arctic APRIL Noon. PHOTOGRAPH 8: Arctic ApriL Mip-NiGuT. (2?) 
Sun Highest—due South. Sun Lowest—due North. 


Celestial North pole, P. South pole, P’. Celestial Equator, a. Ecliptic, ¢. 
Vernal Equinox, V. Autumnal Equinox, V’. Summer Solstice, /. Winter 
Solstice /’. Equinoctial Colure, u. Solstitial Colure, u’. Ecliptic poles, 
candc’. Horizon plane, H. Cardinal points, N.S.E.W. Earth, e. 
Observer Peary, o. Sun’s apparent place, S’. 


So adjusted, the Cosmoid is shown in Photograph 7, and represents 
what may be called the Arctic Explorer's sphere—nearly the “parallel 
sphere”—at noon early in April. Rotating the sphere westward the sun 
circles the horizon, but gradually lowers until mid-night (?) when due 
north, as shown in Photograph 8. 


PxHotTocRAPH 9. 


To change the adjustment shown in Photograph 8 to that shown in 


Photograph 9 takes more time than any of the changes heretofore 
described. 
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Tilt horizon plane H to latitude 50 degrees and clamp it to ball e by 
turning the screw-head at east edge of H. Replace the rod through P 
to ball e. Incline axis PP’ to the slope shown in Photograph 9, and so 
fix it by turning lever-clamp 4. Rotate the sphere and put V in the 
south-east, clamping it in that position with set-screw 8. Now raise 
the nuts on the polar screws, thus slightly separating the two caps at P 
andthe twoat P’. Insert between the caps at Pand between those at P” 
the ends of asemihour-circle, placing it directly over the upright o on ball 
e(see Photograph 9) and secure it in position by tightening the nuts at the 
poles. In like manner insert a second semi hour-circle placing it vertically 
under the first, the two representing the complete celestial meridian of 
observer o. Onit at 2, overhead, place the zenith disk-clamp and at 














PHOTOGRAPH 9: STAR'S CoGRDINATES. 


Altitude, arc ms; Azimuth, arc SWNm: System A. 
Right Ascension, arc Vd; Declination, arc ds: “ B. 
Longitude, arc Vg; Latitude, arc gs: “ & 

Celestial poles, Pand P’. Equator,a. Ecliptic ¢. Vernal Equinox, V. 
Summer Solstice, /. Winter Solstice, /’. Equinoctial Colure, uv. Solstitial 
Colure uw’. Ecliptic poles, c and c’. The Zenith, z. The Nadir, 7. 
Horizon plane, H. Cardinal points, N.S. E.W. Earth, e. 
Observer, o. Star, S. 


the opposite point 7, below, the nadir disk-clamp. Put in another semi 
hour-circle, PdP’, about 20 degrees east of V, the vernal equinox. Add 
a vertical circle—the silvery one—and clamp it loosely to the meridian 
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at z and at 7m with the zenith and nadir disk-clamps. Add also the 
brass ecliptic-meridian, attaching it lightly with the screw-pivots at c 
and c’, the ecliptic poles. Now bring the silvery vertical circle and the 
brass ecliptic-meridian to intersect on the hour-circle PdP’ at some 
pojnt sin the north-east, and there clamp the three together with a 
star disk-clamp. 

Thus adjusted the Cosmoid stands as shown in Photograph 9. 

This adjustment makes plain the CoSrdinates of star s; the two in 
each of the three coOrdinate systems used—systems “A”, “B”, and “C” 

Its altitude, ms, the arc of the vertical circle from the horizon to the 
star; and its azimuth, SWNm, the arc of the horizon from the south 
point westward round to the foot of the vertical circle, are its A-coér- 
dinates. 

Its right-ascension, Vd, the arc of the equator from the vernal equinox 
to the foot of the star’s hour-circle, and its declination, ds, the arc of 
the hour-circle from the equator to the star, are its B-codrdinates. 

Its l/ongitude, Vg, the arc of the ecliptic from the vernal equinox to 
the foot of the star's ecliptic-meridian; and its /atitude, gs, the arc of 
the ecliptic-meridian from the ecliptic to the star, are its C-coOrdinates. 





PxHorocrapH 10. 

From Cosmoid as shown in Photograph 9, remove the brass ecliptic- 
meridian, the silvery vertical circle and the three semi hour-circles. 
Raise set-screw 6; with finger and thumb on milled-rim at 5 turn horizon 
H eastward a little, and so fix it by tightening set-screw 6. Rotating 
the sphere put V, the vernal equinox, uppermost and hold it there by 
tightening set-screw 8. At the poles insert ends of a semi hour-circle 
placed over upright o (see Photograph 10). Add the silvery vertical 
circle, clamping it lightly to the meridian at =. Insert, and clamp at 
the poles, a second semi hour-circle PdP’. Assuming as the sun’s 
apparent place a point east of /, the summer solstice, to that point of 
ecliptic ¢ bring the vertical circle and the second hour-circle and there 
clamp the three circles with sun-disk S’. So adjusted, the Cosmoid 
stands as in photograph 10. 

It now illustrates the “Zenith-Pole-Object” triangle, triangle PS’, used 
in the morning to find a ship’s local time. 

By the sun’s observed altitude, mS’, its declination, dS’, given in the 
Ephemeris*; and the ship’s latitude, d,z, found from last noon observa- 
tion and subsequent “log” entries, the three sides of triangle 2PS’ be- 
come known. The angle at P, the hour angle, is then calculated—which 
gives the local time. 


* The American Ephemeris and Nautical Almanac. A copy, if not given by 
your Congressman, may be had by sending one dollar to the Superintendent of 
Documents, Washington, D.C. 
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PuorocraPH 11. 


Change a little the last adjustment. Releasing set screw 3 (which 
controls a swivel joint) shift the sphere to the left of the stand-rod. Rotate 
it until sun-disk S’ is nearly west, and change the meridian and the 
vertical circle to suit the new zenith z. 


























PHOTOGRAPH 10: “Z-P-O” TRIANGLE, E. Puorocrapu 11: “Z-P-O” TRIANGLE, W. 
For Ship’s Time A. M. For Ship’s Time p. M. 

Set-screw of Swivel-joint, 3. Lever-clamp of Head-piece, 4. Milled-rim 
End of Axis PP’, 5. Set-screw of Axis, 6. Knurled band on Sphere’s 
Shaft, 7. Set-screw of Shaft 8. Celestial poles P and P’. Equator, a. 
Ecliptic, ¢. Vernal Equinox, V. Autumnal Equinox, V’. Summer 
Solstice, 7. Winter Solstice, /’. Equinoctial Colure, uw. Solstitial 
Colure, uw’. The Zenith, z. The Nadir, 7. Part of Meridian, 

PzP’. Horizon plane, H. Cardinal points, N.S.E.W. 

Earth, e. Ship’s Captain, o. 

Sun’s apparent place, S’. 

We thus get the adjustment of Photograph 11, showing triangle PS’ 


used in the afternoon to find the ship’s local time. 


Puorocrapus 12 and 13. 


From Cosmoid as arranged for Photograph 11 remove the meridian 
PzP’ and the vertical circle 2S’n, and shift the sphere to the right. 
Rotating the sphere put V, the vernal equinox, uppermost; and turn 
horizon #7 a little eastward (see Photograph 12). For any date selected 
locate on ecliptic ¢ the moon’s ascending node n, by noting its longitud‘e 
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given in the Ephemeris. Put in place the silvery circle to represent the 
moon’s apparent path, clamping it at the nodes n and n’ inclined about 
5 degrees above ecliptic 4. Taking from the Ephemeris the right ascen- 
sions of moon and sun, locate their apparent places and there clamp 
disks M’ and S’. Thus adjusted the Cosmoid stands as in Photograph 
12, showing the crescent moon. 


Moving disks M’ and S’ duly eastward, the full moon is shown 
in Photograph 13. 


ENnpLEss OTHER ADJUSTMENTS. 


The Cosmoid can be adjusted: To show plainly the ends reached by 
the usual observations made with different astronomical instruments— 
the Transit, the Prime Vertical, the Meridian Circle, and others; or, 
to make clear the distinctions between the different kinds of time used— 
Solar, Mean Solar, and Sidereal time; or, to show the fact of the con- 
stant westward shift of the moon’s nodes, and its effects; or, to illus- 
trate planetary aspects. In a word, throughout a course in astronomy 
the Cosmoid serves as a ready and versatile interpreter. 

Brief details of a part of the last named use must suffice. 


MEeERcurY AND VENUS. 


Mercury was at Eastern elongation March 10, 1913. Find in the 
Ephemeris its right ascension and declination on that date. Insert at 
poles of Cosmoid the ends of asemi hour-circle and place it at the right 
ascension found. On it at the declination found put one of the smaller 
disk-clamps. It marks Mercury’s apparent place at the time. Find in 
the Ephemeris the Sun’s longitude on March 10, and at that longitude 
on the brass ecliptic put the sun disk-clamp Now, with thumb and 
finger on the milled-rim at the low end of the Cosmoid’s axis, turn the 
ball and horizon plane eastward until the sun-disk sets in the west. 
Mercury will then show well up above the horizon—18 degrees from 
the sun. 

The Cosmoid adjusted in like manner with Venus and sun in positions 
of February 11, will show this planet as evening star high up in the 
west—nearly 47 degrees from the vanished sun. 


EXTEMPORIZED ATTACHMENTS 


Can be made when desired. A few of these, and their make-up, are 
here suggested. 

1. The Big Dipper seen in Photographs 1, 4 and 7, was made by cut- 
ting its outline strip from sheet tin, and riveting in place small tin stars, 
It is attached to the equinoctial colure by a single Z-clamp. Rightly 
clamped in place, the pointers are west of the colure. 
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2. The prominent stars of Orion seen in Photographs, 12 and 13, were 
made of tin and fixed on its outline strip, as in The Dipper. At the 
extreme south-east star the strip extends eastward a half-inch. This 
end is held on the solstitial colure by an Z-clamp. Rightly placed, the 
belt is west of the colure and a little south of the equator. 




















PHOTOGRAPH 12: CRESCENT Moon. PHOTOGRAPH 13: FULL Moon. 
December 9, Lat. 50° N. December 21, Lat. 50° N. 


Celestial poles, P and P’. Ecliptic poles, cand c’. Equator, a. Ecliptic, ¢. 
Vernal Equinox, V. Autumnal Equinox, V’. Summer Solstice, /. Winter 
Solstice, /’. Equinoctial Colure, u. Solstitial Colure, u’. Moon's 
apparent path, m. Moon’s ascending Node, n. Moon’s descend- 
ing Node, n.’ Horizon plane, H. Cardinal points, N.S.E.W. 

Earth, e. Observer, 0. Moon’s apparent place, M’. 

Sun’s apparent place, S’. 


3. In like manner any selected star group can be extemporized. Its 
outline and size can be taken directly from an eighteen-inch celestial 
globe; or if found on a smaller globe, enlarged proportionally to suit the 
armillary sphere. 

4. Photograph 14 shows a comet in the north-west near the star 
Arcturus. The star was located on the sphere by its right ascension 
and declination given in the ephemeris. The miniature comet was ex- 
temporized by bending and shaping fine strands of No. 1 wire picture 
cord. Putting the pin of the small extra clamp through the comet’s 
head, it was clamped to the star's hour-circle. 














John F. Lanneau 625 








But with no extemporized attachments, the Cosmoid serves well its 
general purpose. Its surprisingly. few parts are enumerated under 
“Photograph 1.” It admits of countless varied adjustments. Many of 
them are quickly made or changed. As sufficiently suggested by the 
photographs and expositions given, it can be used to illustrate very 
clearly astronomical definitions, principles, facts and phenomena. 














PHOTOGRAPH 14: COMET AND STAr. 
October Evening. 

North pole, P. South pole, P’. Ecliptic poles, c and c’. Equator, a. Eclip- 
tic, ¢. Vernal Equinox, V. Summer Solstice, /. Winter Solstice, /’. 
Equinoctial Colure, u. Solstitial Colure, wu’. Horizon plane, H. 
Cardinal points, N.S.E.W. Earth, e. Observer, o. 

Star Arcturus, s. Comet, &. 


Its essential parts, and the simplest devices for uniting or separating 
them, have been carefully determined by its constant use in class-room 
lectures for over five years. 

Handled with finger and thumb of Thought and Knowledge, it sim- 
plifies intricacies, suggests inquiries, and stimulates and aids both 
lecturer and learner. 

Wake Forest College, N. C. 
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RECEIVING WIRELESS TIME SIGNALS AT THE 
CREIGHTON UNIVERSITY OBSERVATORY. 


WILLIAM F. RIGGE. 


The Arlington time signals* are well received in Omaha. Those un- 
accustomed to wireless work are, as I was, sure to be deceived by the 
usual standard construction of the antenna withits many parallel wires, 
their length and height above the ground, and their consequent expen- 
sive installation. Thanks to the advice of the Mr. William Reinhardt, 
who, although claiming to be only an amateur, is really quite an expert, 
my antenna consists of two wires of the simplest mounting. They are 
each 144 feet long and start respectively from the west ends of the 
roofs of the north and south wings of the University building, ascend 
34 feet to the central tower in the east front, where they unite into a 
single wire, which drops 46 feet inside the tower, runs horizontally 
through the attic 95 feet, and then makes a final drop of 16 feet to the 
instruments, so that the total lengthis 300 feet. The ground is a water 
pipe. The insulation throughout is of the ordinary kind. The outer 
ends of the antenna are fastened to porcelain knobs screwed to skylights 
so that they are within two inches of the roof. The roof is of metal 
and encumbered with chimneys, skylights, ventilators and fire walls. 
At the tower each wire passes through an earthenware bushing set into 
the galvanized iron cornice. These wires are so inconspicuous that no- 
body notices them. 

The signals come in very distinctly and wonderfully loud. The re- 
ceiving set is an ordinary amateur’s outfit. It had been used and was 
presented by Mr.George J. Gerhard. So that, not counting the personal 
labor of the installation and the use of existing material, the expense 
was absolutely nothing. 

The receiving apparatus is at present located in the physical cabinet. 
But before the readers of PopuLar Astronomy get to see this letter, it 
will be placed in the observatory. One wire, or more as experience will 
dictate, will be strung to it from the college tower. This wire will be 
280 feet long and descend 90 feet in a N 15° E direction. I expect even 
better results from it than from the antenna on the college roof. 

Creighton University Observatory. 
Omaha, Nebr. 


* The sending of these signals is described in the November (1913) number of 
PopuLAR ASTRONOMY, page 594 et seq. 
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P.S., Nov. 12.—Since writing the above, I have run two more wires 
in order to make the signals louder if possible. They are the lines on 
the enclosed photograph. The southwest one runs to the left and farther 
skylight and is not drawn on the picture, nor is the northwest one. 
As the new wires are 120 feet long, 24 feet shorter than the first pair, 
I thought of experimenting with the four as they were before shorten- 
ing the old pair to 120 feet, since equality of length is said to be the 


strict rule. I found no difference in the signals, and will leave the 
lengths unequal. 
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ARRANGEMENT OF ANTENNA FOR RECEIVING WIRELESS SiGNALS AT CREIGHTON UNIVERSITY. 

I have changed my mind in regard to the observatory wire. I have 
brought the sidereal clock circuit to the college, and by means of a step- 
down transformer using one dry cell, I can hear the circuit broken in 
the telephone at the same time that I am listening to the Arlington 
signals. I get these signals now every night. Just now—I am writing 
.at 8 p.m—they were louder than ever. Key West is just as easy. 

WiiuiaM F. Ricce. 

Nov. 14. My latest method is the most perfect I can imagine, and 
must appear incredible to one who has not tried it. It consists in 
inserting the sidereal clock in the telephone circuit. The clock is at a 
distance by wire of about 300 feet, 160 of which are underground in an 
iron conduit pipe, 200 being in a lead-covered cable with many other 
wires. The Arlington signals do not seem to suffer in the least by this 
arrangement. The distant and home signals are also about equally 
loud, except that the latter are not so musical. This is surely the ideal 
way of getting the coincidences. 





r 
: 





628 Measurement of the Lag in the Time Service 





No battery whatever is used, neither in the clock nor in the wireless 
receiving set. The sidereal clock is,of course, in the Observatory chron- 
ograph circuit, but special wires are run from it to the wireless station 
So are they also for the solar clock. The chronograph may use either 
half of a battery of six cells in series, which operate a private telephone 
system. The central wire is always connected, but the other two are 
open, so that no current is running. The switch of the sidereal clock is 
on, that of the solar clock is off, on the observatory switchboard, yet 
there is no difference in the telephone. An unintentional ground, which 
actually exists, in the chrénograph circuit may perhaps explain 
everything. WiiuaM F. Ricce. 





MEASUREMENT OF THE LAG IN THE TIME SERVICE. 


ROBERT A. LAVENDER, Ensign, U.S.A. 


Another novel use of the wireless telegraph has lately been developed 
at the U.S. Naval Observatory in the determination of the lag in the 
telegraph lines which supply the United States with the correct Obser- 
vatory time. It has always been a matter of conjecture just how great 
this lag is and whether or not it is constant, but no accurate tests over 
lines with many relays have as yet been published. Recent experiments 
made at the U. S. Naval Observatory have shown that for chronometer 
comparison, computation of rates and for scientific observations, con- 
siderable error may result if this lag is not determined and taken into 
account. 

The general plan of determining this lag, or the interval of time 
between the instant the circuit of the sending clock is closed and the 
instant that the signal is sent out by radio at Key West, is known as 
the coincidence method. The instruments used are divided into two 
parts: (a) an apparatus for sending a series of signals, each of a dura- 
tion of about three-eighths of a second, over the line whose lag is to be 
measured; and (b) an apparatus for sending a separate series of signals 
to which the signals of the first part are referred and {compared. 

The first part, as shown in group A of Fig 1, consists of a clock (1), 
operating a make-circuit contact every second, connected to a relay (2) 
whose secondary contacts may be thrown by a double pole switch (3) 
either to (a) a buzzer (4) situated in the time room or (b) to a relay 
operating the circuit in the Western Union line to the radio station at 
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Key West. From the splice between the two coils of the buzzer is led 
a line (6) to the primary tuning coil of the radio receiving outfit (B). 
Impulses from the buzzer are thus connected to and made audible in 
the same set of phones that receives the radio signals. The apparatus 
furnishes thus, a means of producing in a set of telephone receivers a 
series of signals (short buzzes), either direct from the time room via 
line (6); or by way of the Western Union lines to Key West and back 
by radio. 
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Fic. 1. DIAGRAM SHOWING ARRANGEMENT OF CIRCUITS FOR MEASUREMENT 
OF THE LAG IN TIME SIGNALS. 


The second part (see group C) is made up of a break-circuit chrono- 
meter (8) with two parallel circuits: (a) a resistance and battery; 
and (b) a condenser and a tuning coil, which is like an ordinary 
induction coil with the additional feature of adjustable coupling. When 
the secondary of this coil is connected to the telephone receivers a 
sharp tick is heard every second as the condenser is charged by the 
battery. A series of ticks are heard from the chronometer, which forms 
a base to which the signals of the clock are compared. By the use of 
the coil (10) the beats of the chronometer are adjusted to the same 
intensity as the clock signals. This is necessary in order that the signals 
of one do not drown out the other at the moment of coincidence and 
make comparison less accurate or impossible. 

If now the clock be made to run faster than the chronometer, say to 
gain one second in 85 seconds (by the clock) there will be a series of 
times when the beats of the chronometer will coincide with the signals 
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of the clock. These coincidences will occur every 84 seconds by the 
chronometer, or the number of seconds by the chronometer that is 
required for the clock to gain one second. Three series of coincidences 
or comparisons are taken: (a) between the beats of the chronometer 
and the signals of the clock direct via line (6); (b) between the beats 
of the chronometer and the clock, via Key West and back by radio; and 
(c) as a check, a second series between the beats of the chronometer 
and the signals of the clock direct. 

The method of reducing the data is as follows: The difference in time 
between the first and the last coincidence, divided by the number of 
coincidences will give the average time or interval between coincidences. 
All the coincidences are then referred to the last one by adding to each 
coincidence the average interval multiplied by the number of intervals 
between that coincidence and the last one; in other words the coinci- 
dences are averaged by determining for each coincidence what the last 
one would have been had all the following coincidences been perfectly 
judged and recorded. 

It was found that the average of the referred coincidences from the 
same relay occurred a definite number of seconds later when sent by 
way of Key West then when sent direct, which showed that the lag in 
the line lengthened the interval required for the clock to gain one second 
on the chronometer each time that the signal was sent by way of Key 
West. The number of seconds that the interval was increased multi- 
plied by the gain per second of the clock over the chronometer, gave 
the lag in seconds. 

The results obtained were: .311, .327, .364, .262, .304, and .326 scconds, 
averaging .316 seconds. The variance was due to the change in the 
adjustments of the relays in the circuit, which were eight in number. 
All the relays in the Western Union lines were make-circuit contacts, 
introducing three sources of error: the magnetic lag due to the induct- 
ance of each relay, the variance in the time required for the current to 
rise to such a point as to move the armature for the different tensions 
of the spring, and the time required for the armature to move to the 
contact point for the different settings of these points. Tests with relays 
at the observatory have shown that there may be a variation of two or 
three hundredths of a second in the lag of a single relay due to adjust- 
ments. There was also a chance of variation in the personal equation 
of the observer due to weak signals, interference and the difficulty in 
judging the exact second of coincidence. However this source of error 
was reduced to a minimum and did not exceed .003 seconds. 

U. S. Naval Observatory, Nov. 14, 1913. 
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PLANET NOTES FOR JANUARY, 1914. 





The sun will move northward from 23 degrees south declination to 17 degrees 
south declination during the month. Its path eastward lies from the constellation 


Sagittarius into Capricornus. 
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THE CONSTELLATIONS AT $:00 P. M. JANUARY 1, 1914. 
The phases of the moon for this month are as follows: 


First Quarter Jan. 4 at 7am. C.S. T. 
Full Moon am |" Hes. ” 
Last Quarter eee ee = 


New Moon 26 “ 1AM. - 
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Mercury will be moving eastward a little faster than the sun. It will pass the 
sun on the side opposite the earth on January 24 and will be too near the sun 
throughout the month to be visible. 

Venus will move eastward at nearly the same rate as the sun. It will be quite 
near the sun and will not be visible at any time. It will also be on the opposite side 
of the sun from the earth. 

The earth will reach its point nearest to the sun for the year on January 3. 

Mars will be moving westward slowly and will be in very good position for 
observation. On January 5 it will be at opposition and will consequently be on the 
eastern horizon before sunset, because it is at a considerable distance north of the 
sun. It will be moving away from the earth. 

Jupiter will pass the sun on January 20. It will therefore not be visible at any 
time during the month. 

Saturn will be in favorable position for observation. It will rise about two 
hours before Mars and will be well up in the sky at sunset. It will be in the con- 
stellation Taurus, not very far from the Pleiades. 

Uranus will be barely visible low in the southwest at sunset at the beginning 
of the month, but the sun will be moving toward it and will pass it on January 
27, so that it will then be lost in the rays of the sun. 

Neptune will be at opposition on January 17. It will then rise before sunset 
because of its north declination, and will be in favorable position for observation. 
It will be a short distance south of the bright stars Castor and Pollux. 





Saturn’s Satellites for January, 1914. 





CENTRAL STANDARD TIME. 


E = eastern elongation; W = western elongation; 
I = inferior conjunction; S = superior conjunction. 
I. Mimas. Period 0 22".6 
h h h h 
Jan. 1 91E Jan. 8 10.8W Jan.15 12.4E Jan. 23 12.6 W 
2 77E 9 94W 16 11.0E 24 11.2 W 
3 64E 10 80W 17 96E 25 9.8W 
4 50E 11 66W 18 82E 26 8.5 W 
5 149 W 12 52W 19 69E 27 7.1W 
6 13.6 W 13 15.1 E 20 SSE 28 5.7W 
7 12.2W 14 138E 22 14.0 W 31 12.9 FE 
II. Enceladus. Period 1* 8".9 
Jan. 1 173E Jan. 9 225E Jan. 18 38E Jan. 26 91£E 
3 21E li T4E 19 12.7E 27 18.0E 
4 110E 12 16.3 E 20 21.6E 29 29E 
5 199E 14 12E 22 65E 30 11.7E 
7 A48E 15 100E 23 15.3 E 31 20.6E 
8 13.7E 16 189E 25 O2E 
Ill. Tethys. Period 14 21".3 
Jan. 1 17.7E Jan.11 42E Jan. 18 17.3 E Jan. 26 65E 
3 15.0 EF 13 15E 20 146E 28 3.8E 
5 12.3 E 14 228 E 22 11.9E 30 11£E 
7 96E 16 20.1 E 24 Y2E 31 22.5E 
9 69E 
IV. Dione. Period 2° 17.7 
Jan. 1 20.7E Jan. 10 1 Jan. 1 6.7 E Jan. 26 11.7E 
4 144E 12 194E 21 O4E 29 54E 
7 B81£E 15 13.0 E 23 18.0 E 
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h h h 
V. Rhea. Period 4¢ 12°.5 

Jan. 1 88E Jan. 10 94E Jan. 19 10.1 E Jan. 28 10.9 E 

§ 21.1 E 14 21.8E 23 22.5 E 

VI. Titan. Period 15% 235.3 

Jan. 4 11.51 Jon. 12 «2GA5 Jan. 20 9.31 Jan. 28 41S 

8 7.8W 16 88E 24 5.6W 

54 "6 Ayperion, 





Apparent Orbits of the Seven Inner Satellites of Saturn, at date of 
Opposition, December 6, 1913, as seen in an Inverting Telescope. 


VII. Hyperion. Period 21" 7'.6 





Jan. 2.4W Jan. 13.1E Jan. 23.6 W Jan. 27.68 
8.358 17.8 1 
Vill. Japetus. Period 79" 22".1 
Jan. 5.61 Jan. 24.6 W 
IX. Phoebe. Period 580 2".9 
a Ph.—a Sat. 5 Ph—6 Sat. a Ph.—a Sat. 5 Ph.—é Sat. 
Jan. 1 +1 149 +1 46 Jan. 17 +1 37.2 +3 19 
§ 1 20.9 2 10 21 1 42.2 3 41 
9 1 26.6 2 34 25 1 46.9 4 2 
13 +1 32.0 +2 57 29 +1 51.3 +4 22 
Occultations Visible at Washington. 
IMMERSION. EMERSION. 

Date Star’s Magni- Washing- Angle Washing- Angle Dura- 
1914 Name tude ton M.T. f'm N. ton M.T, f'm N tion 
h m ° h m ° h m 
Jan. 1 81 Aquarii 6.4 6 17 47 7 33 234 1 16 
1 82 Aquarii 6.4 7 57 347 8 27 299 0 29 
6 uw Arietis §.7 7 16 39 8 39 258 1 23 
7 16 Tauri 5.4 13 56 119 14 46 228 0 49 
7 q Tauri 4.3 14 4 79 i§ 3 268 0 59 
7 20 Tauri 41 14 22 105 15 16 243 0 54 
7 21 Tauri 5.8 14 26 63 15 20 285 0 54 
7 22 Tauri 6.5 14 29 70 15 24 278 0 56 
10 49 Aurigae 5.1 10 +0 43 10 52 326 0 52 
12 + Cancri » 47 13 30 60 14 9 0 0 38 
13 8 Leonis 5.9 11 15 106 12 29 311 1 14 
15 83 Leonis 6.3 13 31 87 14 26 352 0 55 
16 7Leonis 5.2 14 22 68 14 57 14 0 34 
17 49 Virginis 5.2 13 17 160 14 9 272 0 52 
20 - Scorpii 3.0 15 41 95 16 42 315 s 
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VARIABLE STARS. 


Designation of Recently Discovered Variable Stars. 
[From Astronomische Nachrichten 
A. N. 4579, published in PopuLar Astronomy No. 197, September 1912.] 


No. Prov. No. 
A.N. 

1 ee 
2 2.1913 
3 186.1907 
4 6.1911 
5 36.1912 
6 28.1912 
7 23.1912 
8 205.1907 
9 207.1907 
10 §=26.1911 
11 209.1907 
12 34.1912 
13 212.1907 
14 3.1913 
15 44.1908 
16 114.1904 
17 117.1904 
18 36.1903 
19 41.1904 
20 42.1904 
21 37.1903 
22 44.1904 
23 = 38.1903 
24 39.1903 
25 61.1904 
26 62.1904 
27 ~=42.1903 
28 118.1904 
29 50.1903 
30 =. 83.1901 
31 121.1904 
32 122.1904 
33 = 86.1901 
34 48.1903 
35 24.1911 
36 9.1904 
37 —-:117.1912 
38 18.1911 
39 =:19.1911 

40 —_ 
41 3.1911 
42 157.1906 
43 24.1912 

44 _- 
45 123.1904 
46 124.1904 
47 160.1906 
48 57.1906 
49 161.1906 
50 162.1906 
51 61.1906 
52 125.1904 


* vy = visual magnitude; 


Name 


VX Andromedae 
TY Cassiopeiae 


W Tucanae 
U Trianguli 
TY Persei 
TZ Persei 
UU Persei 
RU Eridani 
RV Eridani 
TV Tauri 
RW Eridani 
TW Tauri 
RX Eridani 
UY Aurigae 
UZ Aurigae 
RX Orionis 
RY Orionis 
RZ Orionis 
SS Orionis 
ST Orionis 
SU Orionis 
SV Orionis 
SW Orionis 
SX Orionis 
SZ Orionis 
SY Orionis 
TT Orionis 
TU Orionis 
TW Orionis 
TV Orionis 
TX Orionis 
TY Orionis 
TZ Orionis 
UU Orionis 
UV Orionis 
UW Orionis 
VV Aurigae 
VW Aurigae 


TX Geminorum 


RV Cancri 
RU Cancri 
UU Carinae 
RS Leonis 
RT Leonis 
YY Carinae 
UV Carinae 
UW Carinae 
YZ Carinae 
UX Carinae 
UY Carinae 
UZ Carinae 
VV Carinae 


Position 1900 


R. A. 
14 37 
31.5 
54 9 
49 43 
55 43 

2 6 51 
39 45 
50 7 


h 
0 
0 
0 
1 
1 
2 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 30 39 
5 
5 
5 
5 
5 
5 
5 
6 
6 
7 
8 
8 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 


No. 4669. 


Dec. 
° , 


+44 
+62 
—63 
+33 
+57 
+57 
+52 
—15 
—7 


-— 6 


PETE TEP bbb db bre 


SHWONNUF UL LULL ADA DOD oN 


| 
o 
no 


b+ [++++++4 
nh Nee we DO 
—) wwonwouc 


Liddadet 
103 03 D> SG LO ~] 
ie Ak hh ow 


9. 
35. 
55. 
16. 
36. 
54. 
21.8 


3 
8 
9 
5 
5 
7 


5.2 


nr > 


oe, = oO 


— 
SS I NS OO ON 


COownoesunwowvnwcsc 


wr 
~I_ 


This continues the list from 


Max. 


m 


8.1 


Ciao os 
o 
NONMNBDORAWAD BDOROSSSOHYOS 


_— 


— — 
WWW WC OoCBSHSOOOM =o 


— ee ee 


ph = photographic magnitude. 


Magnitude 
Min. 


n 


< 9.5 


A A A A 

ete ea ee ee -_ os —- ee 
_ 

i— 


A 


PL RAAAIAAIHAS= COOK SCOP RNS 
Nooununocrkh he wo SX IAAUNOocohw 
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No. Prov. No. Position 1900 Magnitude 
A.N. Name iB A. Dec. , Max. Min. 

53 126.1904 VW Carinae 10 34 42 —60 16 13.4 <18.1 ph 
54 127.1904 VX Carinae 10 36 24 —57 25 11.1 12.8 ph 
55 65.1906 VY Carinae 10 40 34 —57 2.4 7.8 9.2 ph 
56 163.1906 SV Velorum 10 40 55 —55 45.9 8.8 10.8 ph 
57 128.1904 VZ Carinae 10 47 0 —58 49 13.1 <15.1 ph 
58 69.1906 WW Carinae 10 47 36 —58 51.3 9.6 10.7 ph 
59 129.1904 WX Carinae 10 49 54 —857 59 12.6 14.9 ph 
60 130.1904 WY Carinae 10 50 12 —57 52 13.7 <15.1 ph 
61 131.1904 ZZ Carinae 10 50 24 —58 15 13.4 14.5 ph 
62 132.1904 WZ Carinae 10 51 20 —60 24.4 8.3 10.2 ph 
63 165.1906 XX Carinae 10 53 21 —64 35.9 8.8 10.1 ph 
64 166.1906 XY Carinae 10 58 19 —63 43.5 9.2 10.7 ph 
65 167.1906 XZ Carinae 11 0 6 —60 26.4 8.6 10.7 ph 
66 174.1906 UZ Centauri 11 36 15 —62 83 8.8 10.5 ph 
67 176.1906 VV Centauri 11 41 42 —61 20.2 10.2 <14.0 ph 
68 83.1910 S Comae Beren. 12 27 48 +27 34.5 10.5 11.5 ph 
69 _— Y Can. Ven. 12 40 26 +45 59.2 4.8 5.6 v 
70 50.1911 Z Can. Ven. 12 44 58 +44 19 9.8 10.5 v 
71 188.1906 VW Centauri 13 27 6 —63 32.4 9.0 11.2 ph 
72 28.1904 SX Virginis 13 31 4 —19 4.7 9.5 10.5 v 
73 192.1906 VX Centauri 13 44 21 —59 54.8 9.5 12.0 ph 
74 25.1912 SY Virginis 13 53 25 —4 53 9.4 13.7 v 
75 109.1907 SCircini 15 21 24 —57 43.7 10.0 11.4 ph 
76 49.1911 RUCoronaeBor. 15 31 21 +26 5.1 8.8 9.5 v 
77 47.1911 RT CoronaeBor. 15 33 56 +29 47.7 9.2 9.7 ph 
78 3.1912 RV CoronaeBor. 16 15 21 +29 57 91% 101% ph 
79 220.1907 AL Scorpii 16 41 43 —32 46.1 10.3 <11.5 ph 
80 122.1908 TX Ophiuchi 1659 4 +5 7.4 10.2 11.2 ph 
81 — UY Draconis 17 54 53) +58 13.5 10.0 12.2 v 
82 125.1910 RS Pavonis 17 58 32 —58 58.2 9.6 10.8 ph 
83 29.1908 AP Sagittarii 18 658 —23 8.5 7.2 8.2 ph 
84 281.1904 TU Lyrae 18 16 42 +31 41 4 10 v 
85 1.1812 TV Lyrae 18 18 0 +30 23 11 <12% ph 
86 86.1911 TW Lyrae 18 20 38 +39 32.0 11 <15 ph 
78 67.1911 TY Ophiuchi 18 26 26 + 4 19.0 14.0 15.0 ph 
88 41.1908 AR Sagittarii 18 53 38 —23 50.6 8.8 9.9 ph 
89 120.1907 UZ Draconis 19 26 8 +68 43.7 9.0 9.8 Vv 
90 62.1901 AQ Sagittarii 19 28 35 —16 35.4 8.5 9.7 ph 
91 129.1905 Y Sagittae 19 49 2 +417 58.9 11.5 <15 ph 
92 29.1912 Z Sagittae 19 49 29 +18 31.6 11.5 13.0 ph 
93 143.1905 RR Sagittae 19 52 27 +19 21.0 13.0 <15 ph 
94 145.1905 RS Sagittae 19 52 41 +19 43.7 11.5 13 ph 
95 159.1905 RW Vulpeculae 19 59 37 +-21 25.5 11 13.5 ph 
96 160.1905 RV Vulpeculae 19 59 37 +21 20.3 12 <15 ph 
97 166.1905 RT Sagittae 20 242 +17 55.1 11.5 <15 ph 
98 21.1907 RT Delphini 20 24 35 +15 55.8 11.8 <12.8 ph 
99 19.1912 RX Vulpeculae 20 48 32 +23 0 11 <12%% ph 
100 20.1912 BB Cygni 21 23 4 +28 14 10 12 ph 
101 33.1912 UU Pegasi 21 26 12 +10 41.8 9.6 <13 ph 
102 128.1908 SX Aquarii 2131 6 + 2 47.1 10.7 11.7 ph 
103 130.1908 SY Aquarii 21 45 31 — 5 35.3 10.8 12.0 ph 
104 3.1910 UV Pegasi 21 59 48 +435 16.5 8.4 9.0 Vv 
105 125.1907 SS Lacertae 22 043 +45 56.2 8.4 9.2 ph 
106 131.1908 UW Pegasi 2233 5 + 2 143 9.8 10.6 ph 
107 129.1907 UX Pegasi 22 23 44 +17 30.9 10.0 11.0 ph 
108 134.1907 UY Pegasi 22 40 3 +29 46.0 10.0 11.0 ph 
109 81.1911 VY Andromedae 22 57 15 +45 21.0 9.4 10.0 Vv 
110 32.1912 VV Andromedae 23 33 45 +34 59 9.7 10.2 Vv 
111 10.1913 UU Cassiopeiae 23 45 44 +60 21.3 9.3 9.8 Vv 
112 82.1911 TZ Cassiopeiae 23 47 59 +60 26.8 11.0 11.7 ph 
113 51.1911 VW Andromedae 23 59 24 +34 6 9.9 10.7 Vv 
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Approximate Magnitudes of Variable Stars of Long Period 


on Nov. 1, 1913. 


(Communicated by the Director of Harvard College Observatory, Cambridge, Mass. | 


Name. 


S Sculptoris 
X Androm. 
T Androm. 
T Cassiop. 
R Androm. 
S Ceti 

Y Cephei 

U Cassiop 


RW Androm. 


V Androm 


RR Androm. - 


RV Cassiop. 
W Cassiop. 
U Androm. 
— Androm. 
S Piscium 
S Cassiop. 
R Sculptoris 
RZ Persei 
RU Androm. 
Y Androm. 
X Cassiop. 
U Persei 

S Arietis 

R Arietis 

o Ceti 

W Androm. 
T Persei 

Z Cephei 

S Persei 

R Ceti 

RR Persei 
R Fornacis 
RR Cephei 
R Trianguli 
T Arietis 
W Persei 

U Arietis 
X Ceti 

RT Persei 
Y Persei 

R Persei 
SS Tauri 

U Camelop. 
R Tauri 

W Tauri 

— Tauri 

X Camelop. 
R Leporis 
R Aurigae 
S Aurigae 
W Aurigae 


R. A. 
1900. 
h m 


0 


i) 


10.3 
10.8 
17.2 
17.8 
18.8 
19.0 
31.3 
40.8 
41.9 
44.6 
45.9 
47.1 
49.0 

9.8 
10.4 
12.4 
12.3 
22.4 
23.6 
32.8 
33.7 
49.8 
53.0 
59.3 
10.4 
14.3 
11.2 
12.2 
12.8 
15.7 
20.9 
21.7 
24.8 
29.4 
31.0 
42.8 
43.2 

5.5 
14.3 
16.7 
20.9 
23.7 
31.4 
33.2 
22.8 
22.2 
32.8 
32.6 
55.0 

9.2 
20.5 
20.1 


Decl. 


1900. 


—32 
+46 
+26 
+55 
+38 
—9 
+79 
+47 
-+ 32 
+35 
+33 
+46 
+58 
+40 
+4l1 
+ § 
+-72 
—33 
+50 
+38 


+38 5 


+58 
+ 54 
+12 


+24 35 


— 


+43 5 
+58 < 


+81 
+58 
=i 
+50 


—26 ¢ 


+80 


+33 5 


+17 


+56 ¢ 


+14 
— 4 
+46 
+43 
+35 
+5 
+62 
+9 
+15 
+ 8 
+74 
—14 
+53 
+34 
+36 


, 


36 
27 
26 
14 

1 
53 
48 
43 

8 

6 
50 
53 


28 


Magn. 


— 
= 
co) 
~ 


11.0 
10.8 


Name. 


U Aurigae 
SU Tauri 

V Camelop. 
Z Aurigae 
X Aurigae 
W Camelop. 
V Monoc. 

U Lyncis 

X Gemin. 

Y Monoc. 

R Lyncis 

V Can. Min. 
Y Draconis 
R Urs. Maj. 
T Urs.Maj. 
RS Urs. Maj. 
S Urs. Maj. 


RR Urs. Maj. 


T Urs. Min. 
U Urs. Min. 
S Bootis 

V Bootis 

R Camelop. 
S Urs. Min. 
R Serpentis 
V Cor. Bor. 
X Herculis 
RU Herculis 
W Cor. Bor. 
U Herculis 
R Urs. Min. 
R Draconis 
S Herculis 
RV Herculis 
R Ophiuchi 
RT Herculis 
Z Ophiuchi 
T Draconis 
RY Herculis 
V Draconis 
T Herculis 
W Draconis 
X Draconis 
V Serpentis 
W Lyrae 
SV Draconis 
X Ophiuchi 
Z Scuti 

RY Lyrae 

R Scuti 

RW Lyrae 
Z Lyrae 


R.A. 
1900 


h w 


6 4.4 


101 Oo ee 
CF oe~an 
Dir OAR UISWAIOAD 


th 
2B 
Soe Tala 


16 


4 


woogie 


18 


wonw-- uo 
NEQSS KS aun sae Pew PN 


WNAONWUHKDAWWhaDNDoop 


> > 


ua» 
Dw 
oem 


Decl. 
1900 


° 


+31 
+19 
+74 
+53 
+50 
+75 
+59 
+30 


it 7 


, 


59 

2 
30 
18 
15 


Magn 


A 


A 


A 


ms 


— — — ee nl 
WHT ON SOW NOW SON NN OM Sm ODN WD ™ & 
~ x x ~™ ~ 


— 


as 
WOEBDORNWSOHRORRUDRDAANWDOOSSOLASOAARUSS 
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Approximate Magnitudes of Variable Stars of Long Period 
. 





on Nov. 1, 1913.—Continued. 


Name. R. A. Decl. Magn. Name, R.A. Decl. Magn 
1900. 1900. 1900. 1900. 
h m -' © h m c , 

SZ Aquilae 18 596 +1 9 9.4 Y Aquarii 20 39.2 — 5 12 <13.0 
TT Aquilae 19 32 +1 9 7.0 T Delphini 40.7 +16 2 9.0 
V Lyrae 5.2 +29 30 <13.0 V Delphini 43.2 +18 58 <13.0 
S Lyrae 9.1 +25 50 9.9i T Aquarii 447 —§31 126 
X Lyrae 9.0 +26 36 9.0 R Vulpeculae 59.9 +23 26 10.2d 
U Draconis 99 +67 7 13.4 RS Capric. 21 1.7 —16 49 8.4 
W Aquilae 10.0 —713 10.0 TW Cygni 18 +29 0 114d 
R Sagittarii 10.8 —19 29 98d R Equulei 8.4 +12 23 11.2d 
TZ Cygni 13.4 +50 0 10.6 T Cephei 8.2 +68 5 5.2 
U Lyrae 16.6 +37 42 9.5 RR Aquarii 98 — 319 108 
TY Cygni 29.8 +28 6 <12.0 S Cephei 36.5 +78 10 9.0d 
XZ Cygni 30.4 +56 10 10.0 RU Cygni 37.3 +53 52 9.3 
R Cygni 34.1 +49 58 <13.0 RV Cygni 39.1 +37 34 7.8 
TT Cygni 37.1 +32 23 7.8 T Pegasi 22 40 +12 3 <14.0 
RT Cygni 40.8 +48 32 9.2d Y Pegasi 6.8 +1352 10.17 
TU Cygni 43.3 +48 49 <13.0 RS Pegasi 74 +14 4 108d 
X Aquilae 46.5 + 413 <11.0 RV Pegasi 21.0 +29 58 <13.0 
x Cygni 46.7 +32 40 4.9i S Lacertae 24.6 +39 48 9.0d 
SV Cygni 20 6.5 +47 35 8.6 S Aquarii 51.8 —20 53 118d 
S Aquilae 70 +1519 11.6 RW Pegasi 59.2 +14 46 11.6 
RW Aquilae 7.3 +15 46 9.2 R Pegasi 23 16 +10 0 8.0. 
R Sagittae 9.5 +16 25 9.0 V Cassiop. 7.4 +59 8 9.87 
RS Cygni 9.8 +38 28 ie S Pegasi 15.5 + 8 22 8.6d 
R Delphini 10.1 + 8 47 8.2 ST Androm. 33.8 +35 13 9.0 
RT Capricorni 11.3 —21 38 6.4 R Aquarii 38.6 —15 50 9.4d 
V Sagittae 15.8 +20 47 12.0 Z Cassiop. 39.7 +56 2 1087 
U Cygni 16.5 +47 35 8.7d RR Cassiop. 50.7 +53 8 11.57 
RW Cygni 25.2 +39 39 8.0 V Cephei 51.7 +82 38 6.7 
SZ Cygni 29.6 +46 16 9.4 V Ceti 52.8 -- 9 31 9.3 
ST Cygni 29.9 +54 38 11.07 R Cassiop. 53.3 +50 50 9.0d 
Y Delphini 36.9 -+11 31 13.5 Y Cassiop. 58.2 +55 7 12.2 
S Delphini 38.5 +16 44 8.6 SV Androm. 59.2 +39 33 12.2; 
V Cygni 38.1 +47 47 10.7d 


The letter / denotes that the light is increasing; the letter d, that the light is 
decreasing; the sign < that the variable is fainter than the appended magnitude. 

The above magnitudes have been compiled at the Harvard College Observatory 
from observations made by the following observers:—H. C. Bancroft, Jr., T. C. H. 
Bouton, N. Bruseth, A. B. Burbeck, A. P. C. Craig, C. E. Furness, E. Gray, F. E. 
Hathorn, S.C. Hunter, S. H. Huntington, M. W. Jacobs, Jr., J. B. Lacchini, F. C. 
Leonard, O. Mach, C. Y. McAteer, W.T. Olcott, P. G. O'Reilly, H. M. Swartz, D. Todd, 
H. W. Vrooman and I. E. Woods. 





The Variable Star Observations made by members of the British Astron- 
omical Association during the years 1900-09 are described in Volumes XV and XVIII 
of the Memoirs of that Association. Recently there has been issued in a very neat 
and attractive way by Col. E. E. Markwick, Director of the variable star section, an 
appendix to these volumes. This consists of a pamphlet describing in detail the 
methods and purposes of the observations, and twenty-one plates each showing the 
curve of a variable drawn to represent its variation during this period of ten years. 
These curves set forth the variation in a very striking way, and would give any one 
a very clear conception of the long period variation of these stars. 
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Minima of Variable Stars of Short Period. 


[Calculated by May E. Abbott, at Goodsell Observatory. ] 


Given to the nearest hour in Greenwich mean time; to obtain eastern Standard 
time subtract 5"; Central Standard 6"; etc. 


Decl. 
1900 


Star 


SY Androm. 
RT Sculptor. 
UU Androm. 
U Cephei 

‘Z Persei 
TW Cassiop. 
RY Persei 
RZ Cassiop. 
TX Cassiop. 
ST Persei 
RX Cassiop. 
Algol 

RT Persei 
Tauri 

RW Tauri 
RV Persei 
RW Persei 
SZ Tauri 
RS Cephei 
TT Aurigae 
RY Aurigae 
RZ Aurigae 
SV Tauri 

Z Orionis 
SV Gemin. 
RW Gemin. 
U Columbae 
SX Gemin. 
RW Monoc. 
RX Gemin. 
RU Monoc. 
R Can. Maj. 
RY Gemin. 
Y Camelop. 
TX Gemin. 
RR Puppis 
V Puppis 

X Carinae 
S Cancri 
RX Hydrae 
S Antliae 

S Velorum 
Y Leonis 
RR Velorum 
SS Carinae 
ST Urs. Maj. 


RW Urs. Maj. 


Z Draconis 
RZ Centauri 


U Coronae 
TW Draconis 
SS Librae 


oaes-) 


R. A, 
1900 


h mn 


0 08.0 
31.5 
38.5 
53.4 
33.7 
37.6 
39.0 
39.9 
44.4 
53.7 
58.8 
01.7 
16.7 
55.1 
57.8 
04.2 
13.3 
31.4 
48.6 
02.8 
11.5 
42.9 
45.8 
50.2 
54.6 
55.4 
11.2 
22.0 
29.3 
43.6 
49.4 
14.9 
21.7 
27.6 
30.3 
43.5 
55.4 
29.1 
38.2 
0.8 
27.9 
- 29.4 
9 31.1 
10 17.8 
10 54.2 
11 22.4 
35.4 

11 39.8 
12 55.6 
13 07.2 
14 55.6 
15 14.1 
32.4 
15 43.4 


moo wr no 


a 


ou 


“I> 


° 


+43 
—26 
+30 
+81 
+41 
+65 
+47 
+69 
+62 
+38 
+67 
+40 
+46 
+12 
+27 
+33 
+42 
+18 
+80 
+39 
+38 
+31 
+28 
+13 
-+24 
+23 
—33 
+20 
+ 8 
+33 
—7 
—16 
+15 
+76 
+17 
—41 
—48 
—58 
+19 
— 7 
—28 
—44 
+26 
—41 
—61 
+45 
--52 
+72 
— 64 
—63 
— 8 
+32 
+64 
—15 


, 


09 
13 
24 
20 


Magni- Approx. 
tude Period 
d h 

9.5—13.0 34 21.8 
9.6—10.5 0 12.3 
10.7—11.9 1 11.7 
7.0— 9.0 2 11.8 
94—12 3 01.4 
8.2— 9.0 1 10.3 
8.0—10.3 6 20.7 
6.9— 8.1 1 04.7 
9.4—10.1 2 22.2 
8.5—10.5 2 15.6 
8.6— 9.1 32 07.6 
2.3— 3.5 2 20.8 
9.5—11.5 0 20.4 
3.3— 4.2 3 22.9 
7.1—<11 2 18.5 
9.5—11.0 1 23.4 
8.8—11.0 13 04.8 
7.2— 7.7 3 03.6 
9.5—12.0 12 10.1 
7.8— 8.7 0 16.0 
10.7—11.7 2 17.5 
10.6—13.3 3 00.3 
94—11.0 2 04.0 
9.7—10.7 5 04.9 
9.8—<11 4 00.2 
9.5—11.0 2 20.8 
9.2—10.0 2 19.2 
10.8—11.5 1 08.8 
9.0—10.8 1 21.7 
8.8— 9.6 12 05.0 
9.8—10.5 0 21.5 
5.8— 6.4 1 03.3 
8.9—-<10 9 07.2 
95—12 3 07.3 
10.0—11.9 2 19.2 
9.4—10.7 6 10.3 
4i1— 4.8 1 10.9 
7.9— 8.7 0 13.0 
8.2—10 9 11.6 
9.1—10.5 2 6.8 
6.3— 6.8 0 07.8 
7.8— 9.3 5 22.4 
9.3—11.2 1 16.5 
10.0—10.9 1 20.5 
12.2—12.8 3 07.2 
6.7— 7.2 8 19.2 
10.3—11.4 7 07.9 
9.9—13.6 1 08.6 
8.5— 8.9 1 21.0 
8.8—10.4 2 11.5 
48— 6.2 2 07.9 
7.6— 8.7 3 10.9 
7.3— 8.9 2 19.4 
9.3—11.5 0 18.4 
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Minima of Variable Stars ot Short Period.—Continued. 


Star R. A. Decl, Magni- Approx. Greenwich mean time of 
1900 1900 tude Period minima in 1914 
January 
h m Ete doh aaah 2 t 4d 
SW Ophiuchi 16 11.1 — 6 44 9.2—10.0 2 10.7 4 15; 11 23; 19 7: 26 15 
SX Ophiuchi 12.6 — 6 25 10.5—11.2 2 01.5 3 15; 11 21; 20 3; 28 9 
R Arae 31.1 —56 48 68— 7.9 4 10.2 7 17; 16 14; 25 10 
TT Herculis 16 49.9 +17 00 8.9~— 9.3 20 18.1 2 22; 12 15; 23 16 
TU Herculis 17 09.8 +30 50 9.5—12 2 06.4 2 1; 8 20; 22 10; 29 6 
U Ophiuchi 115 + 119 60— 6.7 0 20.1 8 20: 17 §&; 25 15 
u Herculis 13.6 +33 12 46— 5.4 2 01.2 7 1; 13 5; 19 8; 26 12 
TX Herculis 15.4 +42 00 83— 9.0 1 00.7 2 8; 9 13; 23 23; 31 4 
RV Ophiuchi 29.8 +719 9. —12 3 16.5 4 2; 11 11; 18 20; 26 5 
SZ Herculis 36.0 +33 01 9.5—10.3 0 19.6 6 14; 14 18; 22 23; 31 3 
TX Scorpii 48.6 —34 13 7.5— 8.2 0 22.6 4 20; 12 8; 19 21; 27 10 
UZ Herculis 49.7 +16 57 88—10.5 1 13.2 8 8; 16 1, 23 19; 31 13 
Z Herculis 53.6 +15 09 7.1— 7.9 3 23.8 8 13; 16 13; 24 13 
WX Sagittae 53.6 —17 24 9.2—10.8 2 03.1 2 0; 10 13; 19 .1; 27 13 
WY Sagittae 17 549 —23 1 9.5—10.6 4 16.0 1 22; 11 6; 20 14; 29 23 
SX Draconis 18 03.0 +58 23 9.3—10.5 5 04.1 8 3; 18 11; 28 19 
RS Sagittarii 11.0 —34 08 59— 6.3 2 10.0 6 13; 13 19; 21 1; 28 7 
V Serpentis 11.1 —15 34 95—11.1 3 10.9 2&3 Stake 
RZ Scuti 21.1 —915 7.4~ 8.3 15 03.2 5 18; 20 22 
RZ Draconis 21.8 +58 50 9.5—10.2 0 13.2 3 19; 12 1; 20 7; 28 14 
RX Herculis 26.0 +12 32 7.0— 7.6 0 21.3 9 9; 18 6; 27 4 
SX Sagittarii 39.7 —30 36 8.7— 9.8 2 01.8 8 14; 16 22; 25 5 
RR Draconis 40.8 +62 34 9.3—13 2 19.9 2 5; 10 17; 19 4; 27 16 
RS Scuti 43.7 —10 21 93-—10.3 0 15.9 110; 8 2; 21 9; 28 0 
B Lyrae 46.4 +33 15 3.4— 4.1 12 21.8 1 2; 14 0; 26 21 
U Scuti 18 48.9 --12 44 91— 9.6 0 22.9 7 0; 16 13; 26 2 
RX Draconis 19 01.1 +58 35 9.3—10.2 1 21.4 6 14; 14 4; 21 18; 29 8 ‘ 
RV Lyrae 12.5 +32 15 11. —12.8 3 14.4 2% $B wesa 4 
RS Vulpec. 13.4 +22 16 6% 8.0 4 11.4 7 17; 16 16; 25 15 
U Sagittae 144 +19 26 65— 9.0 3 09.1 2 18; 9 13; 23 1; 29 20 
Z Vulpec. 17.5 +25 23 7.3— 8.5 2 10.9 3 8; 10 16; 18 1; 25 10 
TT Lyrae 243 +41 30 9.3-—11.6 5 05.8 3 20; 14 8; 24 20; 30 2 
UZ Draconis 26.1 +68 44 90—9.8 1 15.1 3 23; 10 12; 23 13; 30 1 
SY Cygni 19 42.7 +32 2810 —i2 6 00.2 1 13; 13 13; 25 14; 31 14 
WW Cygni 20 00.66 +4118 9.3—13.4 3 07.6 6 18; 13 10; 20 1; 26 16 
SW Cygni 03.8 +46 01 9. —11.7 4 13.8 4 9; 13 12; 22 16; 31 19 
VW Cygni 11.4 +3412 98—11.8 8 10.3 > Ht: s 
RW Capric. 12.2 -—17 59 88—10.6 3 09.4 5 22; 12 17; 19 12; 26 7 
UW Cygni 19.6 +42 55 105-13 3 10.8 7~E Pe EB ew a 
V Vulpec. 32.3 +26 15 8.2—9.8 37 19.0 19 15 
W Delphini 33.1 +17 56 9.4—12.1 4 19.4 1 22; 11 12; 21 3; 30 18 
RR Delphini 38.9 +13 35 10.5—11.8 4 144 9 17; 18 22; 28 2 
Y Cygni 48.1 +3417 7.1— 7.9 1 12.0 4 16; 12 4; 19 16; 27 3 
WZ Cygni 49.3 +38 27 9.9—10.8 0 14.0 § 7; 11 93; 22 19; 28 16 
RR Vulpec. 20 50.5 +27 32 9.6—11.0 5 01.2 2 19; 12 21; 22 23 
VV Cygni 21 02.3 +45 23 12.1—13.8 1 11.4 3 1; 10 11; 17 20; 25 § 
AE Cygni 09.0 +30 20 10.8—11.4 0 23.3 10 8; 20 0; 29 17 
RY Aquarii 148 —11 14 88—10.4 1 23.2 8 17; 16 14; 24 10 
UZ Cygni 55.2 +43 52 8.9—11.6 31 07.3 24 15 
RT Lacertae 21 57.4 +43 24 9.1—10.5 5 01.7 1 16; 11 19; 21 23 
RW Lacertae 22 40.6 +49 08 10.2—11.2 5 04.4 2 2; 7 6; 17 15; 22 19 
X Lacertae 22 45.0 +55 54 82— 86 5 10.6 1 0; 6 11; 17 8; 22 19 
TT Androm. 23 08.7 +45 36 11.3—12.6 2 18.3 2 12; 10 19; 19 2; 27 9 
Y Piscium 29.3 + 7 22 9.0—12.0 3 18.4 3 16; 11 5; 18 17; 26 6 
TW Androm. 23 58.2 +3217 86—11.5 4 02.9 4 22; 13 4; 21 10; 29 16 
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Maxima of Variable Stars‘of Short Period. 


[Calculated by Julia M. Hawkes at Goodsell Observatory. ] 





Given to the nearest hour in Greenwich mean‘time. To obtain‘Eastern standard 
time subtract 5"; Central standard time 6"; etc. , 


Star R. A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period maximain 1914 
January 

h m ° , d ih a h doh doh 4d oh 
SX Cassiop. 005.5 +54 20 86— 9.4 36 13.7 9 13 
SY Cassiop. 009.8 +57 52 93—99 4 1.7 8 23:17 2:25 5 
RR Ceti 127.0 + 050 83— 90 0133 7 11; 15 5; 22 23: 30 17 
RW Cassiop. 1 30.7 +5715 89—11.0 14 19.2 7 22; 22 17 
V Arietis 209.6 +11 46 83— 9.0 023.8 5 22; 13 21; 21 20; 29 18 
SU Cassiop. 2 43.0 +68 28 65— 7.0 1228 3 18; 11 13:19 8: 27 3 
TU Persei 3 01.8 +52 49 114-122 0146 4 8; 11 15; 18 22: 26 5 
RW Camelop. 3 46.2 +58 21 82— 9.4 16 00.0 12 28 
SX Persei 410.2 +41 27 104—112 407.0 3 10; 12 0; 20 14; 29 4 
SV Persei 42.8 +42 07 88— 9.6 11 03.1 L 4; FB ths 23 4 
RX Aurigae 4545 +3949 7.2— 8.1 11 15.0 7 21; 19 12 
SX Aurigae 5 046 +42 02 80— 8.7 112.8 2 12; 10 4; 17 20; 25 11 
SY Aurigae 05.5 +42 41 84— 9.5 1003.3 1 12; 11 15; 21 19; 31 22 
Y Aurigae 21.5 +42 21 86—96 3206 3 8:11 1; 18 19; 26 12 
RZ Gemin. 5 56.6 +22 15 9.1—10.0 5 12.7 410; 9 22: 21 0: 26 12 
RS Orionis 6 16.5 +1444 82—89 7136 3 1; 10 15; 18 3: 25 17 
T Monoc. 19.8 + 708 5.7— 68 27 00.3 8 9 
RZ Camelop. 23.7 +67 06 11.0—13.0 011.5 4 21; 12 2:19 7: 26 12 
W Gemin. 29.2 +15 24 6.7—7.5 7220 411;12 9:20 7:28 § 
$ Gemin. 6 58.2 +20 43 3.7— 4.3 1003.7 1 10; 11 14; 21 18: 31 21 
RU Camelop. 710.9 +69 51 85— 9.8 22 06.5 3 12: 25 19 
RR Gemin. 7 15.2 +31 04 10.0—11.5 009.5 3 15; 11 14; 19 12; 27 11 
V Carinae 8 26.7 —59 47 74— 8.1 616.7 2 3; 8 20; 22 5; 28 22 
T Velorum 8 34.4 —4701 76—85 4153 2 4; 11 11; 20 18; 30 0 
V Velorum 919.2 -—55 32 75—82 4089 214; 11 8; 20 2: 28 17 
RR Leonis 10 02.1 +24 29 91-101 0109 4 22; 11 17; 18 12; 25 7 
SU Draconis 11 32.2 +67 53 89—96 0158 3 7; 6 14; 19 19; 26 10 
S Muscae 12 07.4 —69 36 64—7.3 9 15.8 418; 14 9; 24 1 
SW Draconis 12.8 +7004 88— 96 013.7 3 7; 11 6;19 6:27 5 
T Crucis 15.9 —61 44 68—7.6 617.6 5 1; 11 19; 25 6; 31 23 
R Crucis 18.1 —61 04 68— 79 5198 219; 8 15; 20 6:26 2 
S Crucis 48.4 —57 53 65—7.6 4166 1 5; 10 14; 19 23: 29 8 
W Virginis 13 20.9 — 252 8.7—10.4 17 06.5 119; 19 2 
SS Hydrae 25.0 -—23 08 74-81 8 48 1 0; 9 5:17 10; 25 14 
RV Urs. Maj. 13 29.4 +5431 92— 9.9 0112 3 5; 10 5; 24 6: 31 
ST Virginis 14 225 — 0 27 103—11.4 0099 5 8; 13 13; 21 18: 29 23 
V Centauri 25.4 —56 27 64— 7.8 5119 121; 7 9:48 9:29 8 
RS Bootis 29.3 +32 11 89—10.0 009.1 4 13; 12 2; 19 15:27 4 
RU Bootis 14 41.5 +23 44 128-143 011.9 1 2; 8 12; 23 7; 3017 
R Triang. Austr. 15 10.8 -—66 08 67— 7.4 309.3 6 13; 13 8; 20 26 21 
S Triang. Austr. 15 52.2 —63 29 64—74 607.8 5 19; 12 3; 24 18:31 2 
S Normae 16 106 —57 39 66—76 918.1 6 18; 16 12; 26 6 
RW Draconis 33.7 +58 03 9.6—10.8 0106 2 19; 11 15; 20 12; 29 8 
RV Scorpii 16 51.8 —33 27 6.7— 7.4 601.5 3.11; 9 13; 21 16; 27 17 
X Sagittarii 17 41.3 —27 48 44— 50 7003 5 13; 12 14; 19 14; 26 14 
Y Ophiuchi 473 -— 607 61—6.5 17 02.9 15 0 
W Sagittarii 17 58.6 —29 35 43— 51 7143 1 18; 9 8; 16 23; 24 13 
Y Sagittarii 18 15.5 —18 54 54—62 5186 1 5; 12 18; 24 7:30 2 
U Sagittarii 26.0 —1912 65—73 617.9 2 7; 9 1; 22 12:29 6 
Y Scuti 18 32.6 — 8 27 8.7— 9.2 10083 2 7; 12 16; 23 0 
Y Lyrae 34.2 +43 52 11.3—12.3 012.1 6 17; 12 18; 24 19; 30 20 
RZ Lyrae 39.9 +32 42 9.9—11.2 0123 4 11; 10 14; 22 20:29 0 
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Maxima of Variable Stars of Short Period.—Continued. 


Star R.A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period maxima in 1914. 
January 
hm a @ d h da h d oh d ih a h 
RT Scuti 18 44.1 -—10 30 91— 9.7 011.9 4 21; 10 20; 22 18; 28 16 
x Pavonis 18 46.6 -—67 22 38—5.2 902.2 5 21; 14 23; 24 1 
U Aquilae 19 240 — 715 62—69 7006 4 5; 11 6; 18 6; 25 7 
XZ Cygni 30.4 +5610 86— 93 011.2 7 11; 14 11; 21 11; 28 11 
U Vulpec. 32.2 +2007 65— 7.6 723.5 410; 12 9; 20 9; 28 8 
SU Cygni 40.8 +29 01 6.2— 7.0 3 20.3 7 11; 15 3; 22 20; 30 13 
» Aquilae 47.4 + 045 3.7—45 7042 4 18; 11 22; 19 2; 26 6 
S Sagittae 51.5 +16 22 56— 6.4 809.2 8 11; 16 20; 25 6 
X Vulpec. 19 53.3 +2617 95—10.5 607.7 4 1:10 8; 23 0; 29 7 
X Cygni 20 39.5 +35 14 6.0— 7.0 16 09.3 3 15; 20 0 
T Vulpec. 47.2 +2752 55—61 4105 2 1; 10 22; 19 19; 28 16 
WY Cygni 52.3 +3003 9.6—10.4 0135 6 8; 13 2; 19 19; 26 13 
RV Capric. 55.9 —15 37 9.2—10.1 010.7 7 9; 14 2; 20 19; 27 12 
TX Cygni 20 56.4 +42 12 85— 9.7 1417.4 2 9; 17 3; 31 20 
VY Cygni 21 00.4 +39 34 8&8 9.5 7 20.6 21206 3B EM Ss 
SW Aquarii 10.2 — 020 99-108 011.0 1 4; 8 2; 21 20; 28 18 
VZ Cygni 21 47.7 +4240 82-— 9.2 420.7 2 16; 12 9; 22 3; 31 20 
Y Lacertae 22 05.2 +50 33 91-— 9.6 407.8 8 19; 17 11; 26 2 
6 Cephei 25.5 +57 54 3.7- 46 5088 4 20; 10 5; 20 22; 26 7 
Z Lacertae 36.9 +56 18 8.2— 9.0 10 21.1 7 2; 17 23; 28 20 
RR Lacertae 37.5 +5555 85- 92 6101 118; 8 4; 21 0; 27 11 
V Lacertae 22 445 +55 48 82—89 423.6 1 17; 11 16; 21 15; 31 15 
SW Cassiop. 23 03.7 +58 11 9.2— 9.7 5106 412; 9 23; 20 20; 26 7 
RS Cassiop. 32.6 +61 52 9.0—11.0 6 07.1 1 15; 7 22; 20 13; 26 20 
RY Cassiop. 47.2 +58 11 9.3—11.8 12 03.4 2 6; 14 10; 26 13 
V Cephei 23 51.7 +82 38 6.0— 7.0 023.9 5 14; 10 13; 20 13; 25 12 





COMET AND ASTEROID NOTES. 


Rediscovery ot Giacobini’s Periodic Comet 1900 LIT (1913 
e Zinner).—The new comet discovered by Zinner on October 23 turns out to be 
the periodic comet discovered by Giacobini in 1900, the period of which was 
computed to be 6.758 years (See PopuLar Astronomy Vol. XIV, page 223). 
Its position at its return in 1907 was unfavorable for observation, and should have 
been even less favorable at this return had the computed period been correct. It 
comes about six months ahead of the predicted time and so has been caught unex- 
pectedly. The new elements make the period about 6.464 years. 
The following elements are given in the Lick Observatorg Bulletin No. 245, 
having been calculated by Misses Anna R. Kidder and Alma S. Nicholson, of the 
Berkeley Astronomical Department, from observations of dates Oct. 23, 24 and 25. 


PARABOLIC ELEMENTS OF CoMET 1913 e. 


T = 1913 Nov. 2.4753 Greenwich mean time. 
o= 271° 3s 

Q = 191 36 9 1913.0 

i = 33 14.6) 

g — 0.99894 


These represent the observations within the accuracy of the computations. 








642 Comet and Asteroid Notes 








ELuiptic ELEMENTS 


Comet 1900 III (Giacobini) Comet 1913 e (Zinner) 
T = 1900 Nov. 28.17 1913 Nov. 2.1047 Gr... 
o= fi \ i? i 

Q= 196 32 1900.0 195 27.3; 1913.0 

i = 29 52 | 31 01.1 J 

gq = 0.9342 0.97787 

e = 0.74168 0.72968 


The elliptic elements of comet 1913 e were computed by Miss Kidder, a condi- 
tioned solution being made, on the assumption that the two comets were identical, 
from the same observations upon which the parabolic elements were based. The 
agreement of the elements is so close that the identity is established. The comet, 
as indicated by the following ephemeris, has been moving rather rapidly southeast- 
ward, from Aquila through Sagittarius, Capricornus, to Pisces Australis, and will be 
too far south for observation in northern latitudes in December. The comet is 
rather bright for a telescopic comet, easily seen in a small telescope, has a distinct 
nucleus and a short slightly spreading tail from 5’ to 10’ Jong. 








— 


tt 


Fic. 1. DIAGRAM OF THE ORBIT OF CoMET 1913 e (GIACOBINI-ZINNER). 


The relation of the comet’s orbit to the orbits of the earth and Jupiter is shown 
in the diagram Fig. 1. It will be seen from this diagram that the comet returned 
about a month too late to be seen at its best. Had it come to perihelion about 
September 20 it would have been quite near the earth and might have made much 
more of a display. 


EPHEMERIS OF Comet 1913 e (ZINNER-GIACOBINI). 


1913 Gr.M.T. True a True r) log A Brightness 
m 8s , 
Oct. 26.5 18 56 17 — 7 24.2 9.7561 1.05 
28.5 19 06 02 9 16.2 
30.5 16 16 11 11.6 9.7397 
Nov. 1.5 26 58 13 09.8 
3.5 38 11 15 09.9 9.7264 
5.5 19 49 53 17 11.0 
7.5 20 02 06 19 12.3 9.7169 1.26 
9.5 14 49 21 12.6 
11.5 28 01 23 10.6 9.7117 
13.5 41 42 25 05.1 
15.5 20 55 50 26 54.9 9.7113 
17.5 21 10 21 28 38.7 
Nov. 19.5 21 25 12 —30 15.3 9.7159 1.19 
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Elements and Ephemeris of Comet 1913 c (Neujmin).—In the 
Lick Observatory Bulletin No. 245, Messrs. S. Einarsson and S. B. Nicholson of the 
Berkeley Astronomical Department give a third set of elements of the strange comet 
which was discovered by Neujmin on Sept. 3. This comet is exceedingly small and 
shows only the slightest trace of nebulosity, the appearance being rather that of an 
asteroid. Its orbit, however, turns out to be a comparatively long ellipse, extending 





~ 
Fic. 2. DIAGRAM OF THE ORBIT OF CoMET 1913 c (NEUJMIN). 
out at aphelion beyond the orbit of Saturn. At perihelion it is out in the asteroid 
zone a little way outside of the orbit of Mars. Its distance from the earth is now 
increasing rapidly, so that it can be followed only with large.telescopes. The rela- 


tion of the orbit to the paths of earth, Mars, Jupiter and Saturn is shown in the 
diagram Figure 2. 


ELLiptic ELEMENTS. 


Epoch = 1913 Sept. 23.45800 Gr.M.T. 
M = 2° 06’ 12.3 
w = 346 13 16 8) 
2 = 347 53 55.5 $ 1913.0 
i= 14 50 45.2) 
¢= 50 53 41.1 
a = 199.001 


: The elements were based upon 10 observations from September 6 to October 
17, all of which are very closely represented. The period is somewhat uncertain, but 
according to these elements is about 17.83 years. 


EPHEMERIS OF CoMET 1913 c (NEUJMIN). 


1913 Gr.M.T. True a True 6 log A Mag. 
Dec. 3.5 0 07 58.5 +19 01 43 
7.5 13 03.1 19 25 44 0.1504 14.11 
11.5 18 19.8 19 45 47 
15.5 23 47.3 20 13 54 0.1891 14.37 
19.5 29 24.4 20 38 09 
23.5 35 10.3 21 02 33 0.2262 14.61 
27.5 41 04.2 21 27 09 
Dec. 31.5 0 47 05.5 +21 51 58 0.2617 14.85 


Adopted magnitude Oct. 11 = 12.20 
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Discovery of Comet 1913 d (Delavan).—While searching with the 
8-inch comet seeker of this observatory on:the evening of September 26, 1913, I 
encountered an unannounced comet about a degree west of the fifth magnitude star 
o Aquarii. At the time of its discovery the comet was a conspicuous object in a 
rather barren field. It was nearly round, with a strong central condensation, but no 
truly stellar nucleus was visible. Its total brightness was nearly equal to that of a 
seventh magnitude star. No tail was visible. 

The comet was at once observed by Professor Hussey with the 17-inch refractor: 
giving the following position; 

Gr.M.T. R.A. Decl. 
1913 Sept. 26.59759 21" 54” 18°.36 —2° 34’ 27’.4, 
with motion in a northwesterly direction, closely paralleling that given by the 
ephemerides for Westphal’s comet. 

I have examined the comet on a number of nights since discovery. There has 

been little change in brightness. 


PAuL T. DELAVAN. 
Observatorio Nacional, 
La Plata, Argentina. Oct. 6, 1913. 





New Elements of Comet 1912 5b (Schaumasse-Tuttle).—On 
October 18, 1912 a faint comet was discovered by Schaumasse at Nice. It was at 
that time in the constellation Sextans, about 10° south and a little west of a Leonis. 
Its motion was about southeast. A few days later Fayet and Schaumasse announced 
that it was in all probability identical with Tuttle's periodic comet, due to reach 
perihelion the latter part of 1912. I am sending you this paper to demonstrate that 
Schaumasse’s comet (1912 4) is Tuttle’s of 1871, 1885, and 1899. While at the 
Harvard College Observatory a few weeks ago I found some observations of Schau- 
masse’s comet in a recent number of the Astronomische Nachrichten. These 
observations were all made at the observatory at Santiago, Chile. There were twelve 
positions in all. From these positions I found three normal positions as follows, 
reduced to longitude and latitude: 


° , ” ° ee 
t,. == 339.747419 A = 211 39 2.97 B = —40 28 35.91 
t.’ = 347.703347 N’ = 220 57 47.55 Bp’ = —42 2 16.45 
t.’” = 355.823082 dN’ = 229 31 13.24 B’’ = —42 59 17.01 
e ¢ 2 
© = 253 31 18.10 log R = 9.993496 Re Bhs 


©’ = 261 36 22.77 “ R’ = 9.993074 y’ = 55 41 54.40 
©” = 269 52 15.35 “ RY” = O.0ez8t3 
From these were obtained the following elements: 
Epoch = Dec. 25.50 1912 Gr.m.t. 
M 4° 2’ 46’.73 ° 
w= 206 46 59 .06 | 
w—116 37 44 .26 | 
2 = 269 50 45 .20 
i-s> G5 22 50 33 
log e = 9.916143 
log a = 0.767404 
log g = 0.011903 
pe = 250°.5530 
The difference between the observed and computed middle place is 0°.68 in R.A. 
and 0’’.25 in declination. The aphelion distance here is 10.6789 units, 1.14 beyond 
Saturn. These elements closely resemble the elements of Tuttle's comet of 1871, 
1885 and 1899, and I do not think there is the slightest doubt but what they are 
identical. Tuttle’s comet belongs to Saturn's family of comets. 


F. E. SEAGRAVE. 
Boston, Nov. 15, 1913. 
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NOTES FOR OBSERVERS. 


Monthly Report of the American Association of Variable Star 
Observers, Oct.-Nov., 191:33.—Notwithstanding an extremely inclement month 
of October in the east, the aggregate number of observations in this report is well 
above the average. 

An apology is due Mr. S.C. Hunter of New Rochelle, N.Y., for the failure, through 
an oversight, to include his list of observations for July in that month's report. In 
order that our records may be complete the estimates are given herewith, the desig- 
nation numbers being omitted for the sake of brevity. The dates of observation in 
July are followed by the estimates. U Urs. Min. 7,—9.7, W Lyrae 7,—9.7, R Scuti 
6,—5.2, 22,—6.0, R Cygni 6, 21,—10.9, TT Cygni 6,—7.2, 21,—7.9, RT Cygni 21,—9.3, 
TU Cygni 22,—9.8, x Cygni 6,—12.0, SV Cygni 6, 22, 25,—7.9, SZ Cygni 6, 22,—9.6, 
T Aquarii 22, 25,—8.0, R Vulpeculae 22, 25,—11.9, SS Cygni 6, 21, 22, 25,—12.0. 

Mr. Bancroft leads the class this month with the splendid total of 226 observa- 
tions, good evidence of his zeal and interest in the work. Dr. Gray is a close second 
with over two hundred observations. 

It is a pleasure to welcome two new members to our ranks: 

Lieut. F. P. Guthrie, Charleston, S.C. Abbreviation for the reports “Gu” 
E. W. Putnam, New York, City, . ~ ? 5 —" 

Lieut. Guthrie observes with a 7” refractor; Mr. Putnam with a 3”. 

Mr. Lacchini deserves credit for a fine set of observations of 235182 V Cephei, 
which was also observed by Mr. Craig; and Dr. Gray, in addition to his usual copious 
list of observations, has found time to observe several short-period variables. 

To obviate the necessity of sending special reports on the variable 213843 SS 
Cygni to Mr. Bancroft, members are requested to include the time of their observa- 
tlons of this variable in their report to the secretary each month, and may discon- 
tinue these reports to Mr. Bancroft, as the observations will be sent to him by the 
secretary. 

This month we have broken all our previous records for the number of stars 
observed. Observations of 130 variables are contained in this report. 

A good example of codperative observing in the case of a rapidly rising variable 
is found in the record of 194632 x Cygni fot the past month. 

Dr. Hartwig notes the following dates of maxima for October: 

Oct. 6 233815 R Aquarii 
7 001755 T Cassiopeiae 
13 =180531 T Herculis 
15. 170215 R Ophiuchi 
24 210868 T Cephei 

A reference to the observations of these variables during the month is therefore 
of special interest. 

The variable 154428 R Cor. Bor., has been closely followed of late, and appar- 
ently has fluctuated narrowly, if at all. On Oct. 27 the observations of four observers 
agree precisely. 

213843 SS Cygni began its characteristic and rapid increase in brilliance Nov. 4, 
about 61 days from its last burst of activity in September. 

Now that many members of the Association have obtained, through constant 
practice, some degree of excellence in observing, the time seems ripe to arrange a 
more definite plan of action in order that we may obtain better results. In a recent 
letter to the writer Professor Pickering states:—‘*Apparently many stars are receiv- 
ing more observations than are needed. This difficulty will increase with the greater 
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001032 


VARIABLE STAR OBSERVATIONS Oct.-Nov., 1913. 


004533 


021024 032043 
S Sculptoris RR Androm. R Arietis S Persei Y Persei 
Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. 
10 23 9.7 G 10 21112 Hu10 5 88 Bui0 22 90 O 10 4 9.0 Ma 
30 9.3 G 21 12.0 Ba 7 9.0 M 25 83 G 5 8.6 Bu 
001046 004748 i 92 & 27 10.0 C 10 82 G 
S Andee. 5 19 9.8 G 27 9.7 Bu 13 8.7 Ba 
RV Cassiop. 21 9.2 Bu 7 87 B 18 85 G 
10 21 13.0 Ba . a . 
10 21 11.0 L 21 99 O 28 8.3 G 21 9.4 Ma 
TOmeep 25 10.7 L 27 92 Bu 29 9.0 B 21 8.5 Hu 
oS RE me come = EO RO AS Me 
5 9.0 M_ W Cassiop. 30103 S 38 95 Ba 
9 91 M10 5108 Ba : 022000 99 89 Be 
11 82 G 22 11.9 J 021143 R Ceti 30 93 O 
12 8.7 Bu 25 11.8 Gu WAndrom. 10 21 83 G 44 3 88 B 
13 8.7 Bu 26 12.1 Baii 110.0 O 5 89 H 
13 7.8 a 111.9 J 299 O 022813 > 
17 8.0 U Ceti 
19 8.0 010940 re a a ee soa 
21 85 Bu U Androm. 021258 31 6.7 Ba 10 31129 Ba 
22 78 0 10 3113.2 Ba pore; 
22 8.7 Bu 011208 5 92 B 023133 033362 
22 9.1 J S Piscium 5 90 H _ R Trianguli U Camelop. 
25 7.9 G 10 27 10.7 O 19 92 Cc 10 13 97 Ba 9 29 7.5 Br 
27 8.7 Bu 27 10.7 Ba 200 93 C 23 9.5 G 30 7.6 Br 
27 7.5 Ba 30 11.0 O 9 93 GC ll 1 94 Le 10 1 76 Br 
28 9.0 S 27 9.4 B 2 7.7 Br 
30 7.8 0 011272 27 93 C 024356 3.7.6 Br 
30 8.0 G _S Cassiop. ; W Persei 4 7.6 Br 
31 80 M10 13 94 Ba 921403 9 29 101. B 11 73 G 
11 7 79 O 22 10.3 J o Ceti 30102 Br 3 7.2 Ba 
001838 25 9.7 G 5 82 Buyjy 1102 Br 21 7.2 O 
R Androm. 25 10.3 Gu 5 87 G 2102 Br 22 7.4 Br 
10 21 10.9 Hu : o t7 &, 4 10.1 Br 2 7.1 te 
11 111.0 0 012233 a 19 9.0 C 5 10.0 B 24 7.22 G 
R Sculptoris 19 88 G as e206 8 Oe 
003179 : 5 9.9 G : 
. 10 23 68 G 20 9.0 C 27 7.7 O 
Y Cephei 30 6.7 Cc 20 90 H 8 10.4 M 27 7.8 Br 
10 21128 Ba 21 90 O 10 10.0 G 8 80 B 
28 12.6 Hu = oe 13 9.6 Ba oo 
012350 21 8.8 G 15 9.5 Ba: 29 8.2 Br 
004047 : 21 84 Bu 5 me tt 64 WO Ee 
U Cassi RZ Persei 5 89 L 18 87 CG 
> 2d, eee eee 21 9.5 Hu 042215 
10 1115 6 25 8.7 G 
a os OY W Tauri 
5 11.2 Bu 27 8.0 Bu 9910.1 0 10 2118 M 
5 11.9 L 012502 27 91 Br 99 102 Br 5119 B 
12 11.5 Bu R Piscium 27 9.2 C 94 6 ‘ - 
23 10.2 Le 21 11.2 G 
13 11.2 Bull 1110 O 28 9.0 Hu - ; : 
; 24 98 G 22 112 M 
21 11.2 Bu 28 9.0 F 26 101 Br 25 10.9 G 
22 11.2 Bu 28 9.0 Br : . a 
7 115 B 013238 30 90 O 27 10.0 Br 27 10.9 Ba 
2 BU RU Androm. 31 87 B 27 9.6 Bu 27 10.8 M 
004435 10 2210.4 J "3 82 y 28 9.7 Ba 30 10.4 G 
V Androm. 5 8.9 Hu 28 10.0 Br 31 10.6 M 
10 17 96 O : 29 9.8 Br 
013338 043065 
21 9.3 Hu 021558 30 10.0 9 
Y Androm. T Camelop 
21 9.2 Ba 10 21 13.1 Ba, S Persei 31 9.8 10 11 102 G 
22 9.7 O 5 9.5 Bu 31 9.5 M 
24 9.5 G 5 94 H 11 1 99 Le 043274 
27 9.7 O 015254 5 9.0 G 5 9.2 Hu  X Camelop. 
30 9.7 O U Persei 13 8.7 Ba 10 21 106 O 
11 197 010 5 97 G 19 9.7 C 030514 22 10.4 O 
4 95 O 18 10.2 G 20 98 C  U Arietis 27 98 O 
6 9.5 O 31 11.2 Ba 22 99 C 11 1 99 O 30 9.5 O 
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VARIABLE STAR OBSERVATIONS Oct.-Nov, 1913.—Continued. 

X Camelop. R Urs. Maj. S Urs. Maj. V Bootis R Cor. Bor. 
Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est. Obs. 
11 1 95 0 10106 BalO 5 85 G 10 5 80 H 10 11 62 H 

2 95 0 12 10.3 H 7 9.0 Ma 8 82 H 12 5.9 Ba 

4 95 0 12 10.2 Ha 8 86 M 10 7.8 Ba 12 62 H 

5 91 0 13 11.1 Ba 10 85 Ba 11 81 G 13 5.8 Ba 

6 91 0 15 11.4 Ba 10 86 G 14 7.8 Ba 14 5.8 Ba 

7 90 O 19 10.6 H 12 9.0 Ha 15 84 M 14 62 H 

20 10.4 H 13 8.6 Ba 16 7.9 G 15 5.8 Ba 

045514 21 11.0 L 14 90 M 20 8.0 G 15 66 M 

R Leporis 22 11.4 Ba 15 88 Ba 20 81 H 16 6.0 G 
10 9 75 L 25 11.5 L 15 89 Br 23 7.8 Ba 17 60 O 
31 7.7 Ba 26 10.5 Ha 17 89 B 24 8.0 Le 17 6.1 B 
050953 29 11.7 Ba 20 9.4 G 25 85 L 18 6.0 G 
: Aone 21 91 L 26 8.3 Br 19 5.8 C 
sat tb 123160 — 22 8.9 Br 28 83 Br 19 6.1 H 

0 97 J T Urs. Maj. 23 9.2 Ba 29 8.0 Ba 20 58 G 

7 aso 9 26 83 L 24 92 Lell 4 82 Le 20 59 H 

39 89 B 29 8.5 Br on 91 L 20 5.8 C 

, 30 8.7 Br 26 10.0 Br 143227 20 6.0 L 

052034 10 1 88 Br 26 9.4 Ha _ R Bootis 21 6.1 Ma 

S Aurige 2 8.8 Br 2710.0 O 10 511.9 Ba 22 5.8 C 
10 26 91 G 3 8.9 Br 28 9.6 Ba 26 10.9 L 22 5.8 Ba 
4 86 Ba 30 9.9 G 22 62 O 

060450 4 88 Majii 1 96 Le 22 61 B 

X Aurigae 4 89 Br 3 95 Ha _153378 23 6.0 O 
10 26 98 G 5 88 Bu 410.0 Le . 5 Urs. Min. 23 5.8 Ba 
5 9.0 Br g 99 J 9 26 83 L 24 6.2 Le 
063558 5 84 G 10 1 8.2 - 25 6.0 L 
S Lyncis 8 8.8 M - 5 83 G 25 6.0 Ma 
10 5129 Ba 9 87 L 133273 5 84 Bu 26 5.9 Br 
10 88 Ba. T Urs. Min. 10 8.3 G 26 6.0 Ma 
064932 10 85 G 10 5133 Ba 13 86 Ba 26 5.8 Ba 
Nova GEMIN. 13 88 Ba 14 8.4 G 27 58 C 
10 2 98 M 14 9.1 M 134440 15 8.8 Ba 27 6.0 O 
910.2 L 15 89 Ba KR Can. Ven. 16 86 G 97 6.0 Br 
065208 17 9.2 B 10 5 11.9 Ba 21 85 G 27 6.0 H 

X Monoc 20 9.3 G iheinediina = o = 27 6.0 G 
0 9 74 L a 695 L 141567 22 8.9 Ba 27 6.1 B 
ae 22 94 Ba vy ts Mi 25 8.3 L 28 6.0 Ba 

073508 22 9.6 Br 10 6 118 Bu 26 8.5 G 28 6.1 F 

S Can. Min. 24 9.6 5 121 Ba 28 8.9 Ba 28 6.0 Br 
10 5 94 Bu 25 9.5 L 23 118 Ba 28 8.6 G 29 6.2 Ba 
9 94 L 26 10.2 Br 44 6 11.6 J 31 6.0 Ba 
27 10.3. Br 154428 11 4 63 Le 
081112 28 10.2 Br 141637 R Cor. Bor. 
R Cancri 29 9.8 Ba U Lyrae 9 29 5.8 Br 154539 

10 9 93 L 29 10.3 Br4g 27 10.1 0 30 5.9 Br V Cor. Bor. 

; 30 9.5 G 10 1 60 G 10 1101 G 
085120 11 410.9 Le 141954 1 6.0 Br 5 9.7 Ba 
T Cancri S Boitis 2 6.0 Br 5 99 G 
10 9 96 L 123961 10 511.0 L 3 6.0 Br 10 9.6 Ba 
094211 S Urs. Maj. 5 10.6 H 3 5.9 Ma 14 9.2 Ba 
B Leonie 9 29 86 Br 11 10.4 G 3 58 H 15 93 Ba 
10 9104 L 30 8.6 Br 20 11.8 H 3 62 B 18 9.2 G 
10 1 87 Br 4 59 H 23 9.2 Ba 

103769 2 86 Br 142539 5 6.0 Ba 27 93 G 

R Urs. Maj. 3 85 Ma _ V Bootis 5 5.8 G 29 8.7 Ba 
9 26 98 L 4 85 Ba 9 29 86 Br 5 60 H 30 9.1 G 
10 410.0 Ba 4 8.7 Ma 30 8.2 Br 8 59 H 

4 90 H 4 87 Bri0 1 81 Br 10 5.8 H 154536 

5 10.5 Bu 5 88 Bu 2 8.1 Br 10 5.8 Ba X Cor. Bor. 

5 96 H 5 8.7 Br 5 8.0 Ba 11 5.9 Ma 10 22100 J 
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VARIABLE STAR OBSERVATIONS Oct.-Nov., 1913.——Continued. 





154615 175458 183225 
R Serpentis R Draconis T Draconis RZ Herculis X Lyrae 
Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs, Mo.Day Est.Obs. Mo.Day Est.Obs. 
10 5 12.3 Bai0 9.7 BalO 2110.9 V 10 22122 Ba 10 26 86 G 
8 95 Mil 1109 V sii 27 92 O 
155947 10 9.5 Ba 8 29 9.0 Ba 
X Herculis 11 10.1 H 175519 X Ophiuchi 14; 7 90 0 
9 26 61 L 12 10.5 H RY Herculis 10 2 75 G 
10 165 6G 13 10.6 Bal® 5120 Ba 5 7.4 Ba 191033 
3 59 H 15 10.8 Ba 22 13.1 Ba 10 7.4 Ba_ Ry Sagittarii 
4 63 H 19 11.2 H 180565 14 7.2 Bal0 5 95 G 
5 64 H 20 10.8 H  W Draconis 19 7.0 G 5 9.7 H 
5 6.6 G 2210.7 J 10 511.7 Ba = Le —m ; = : 
8 64 H 22 11.0 Ba 10 11.7 Ba 2 Ba 
10 65 G 23 11.4 Le 13 11.6 Ba 184205 18 9.0 G 
11 64 H 25 11.1 L 22 11.6 Ba J 19 9.8 H 
12 64 H 28115 Ba 180531 oz ot 20 9.9 H 
18 6.7 G 11 1118 Le T Herculis 299 56 Br 27 9.0 G 
19 63 H 212.0 Le10 2 87 G j 191019 
25 6.1 L 6112 J 3 8.7 Ma ” ‘ z 4 R Sagittarii 
25 6.3 H 164055 8 81 H 2 5.0 G 9 2 83 L 
‘ 11 82 Ma 3 5.7 Mal10 5 84 L 
160210 S Draconis 12 81 G = a ; 

U Serpentis 10 27 86 G 4 5.7 Br 20 9.3 L 
10 8 114 Ba “a me 5 57 Ba 25 95 L 
164715 . 5 5.3 L 
160625 S Herculis 7 78 O 5 49 G 191637 
RU Herculis 10 5 7.5 Ba 19 7.8 C 9 53 L U Lyrae 
10 5 10.6 Ba 5 8.0 G 19 78 G 10 5.8 Ba 10 5 98 Ba 

22 94 B 10 7.7 Ba 19 7.7 H 11 48 G 10 9.0 Ba 
27 9.0 B 14 7.7 Ba wr fe 11 5.6 Ma 12 10.1 G 
29 90 Ba 14 80 M 21° 7.8 L 12 5.6 Ba 13 9.6 Ba 
17 83 0 21 78 Ma 13 58 Ba 15 9.5 Ba 
162119 19 84 H 21 7.8 O 14 48 G 23 9.9 Ba 
U Herculis 20 81 G 21 7.9 V 14 5.9 Ba 26 10.0 G 
10 511.1 H 22 79 B 22 78 B 15 58 Ba 27 10.1 O 
8 10.8 H 22 81 0 22 7.64 M 16 48 G 29 9.1 Ba 
11 11.1 H 22 7.6 Ba aa 12 ¢ 19 58 c 11 110.2 O 
19 10.9 H 25 7.8 Ma 19 5.0 G 
22 84 M co f . 193449 
22 11.9 B 22 88 J 257.7 L 20 5.3 L seach 
27 11.8 B 26 7.9 Ma <¢ R Cygni 
. 27 82 B a 20 5.8 C : 
28 79 Ba 27 75 0 21 57 Ma 10 2911.9 B 
163172 ; 27 78 S 99 5 n 12 § 115 B 
11 6 89 J ‘ ’ 22 51 G 
—_ Min. 27 7.8 C 22 5.7 Ba 193732 
10 9.5 Bu 165030 27 7.7 B 22 5.7 C TT Cygni 
3 9.6 Ba — RR Scorpii 30 7.6 G 23 5.4 Leio 275 G 
10 95 Baio 4 67 H 30 7.6 O 23 5.8 Ba 5 75 B 
ct fenets (nae. ek 3 73 G. 
re a ys RV Herculis Lp 4 25 5.8 Ma 5 81 L 
22 99 9 10 22 130 B 2 77 M 26 5.7 Br 8 7.6 G 
. . 26 5.8 Ma 
22 9.5 Ba 27 12.8 B 4 80 O : 12 74 G 
30 10.0 O 29 13.1 Ba 5 78 O 26 5.5 G 13 7.4 G 
115101 0  y7go45 [ms Sane 4uS 
os. . . 15 7.5 G 
W Herculis 10 rn 7: ~ 118 0 28 6.1 F 18 7.4 G 
10 22 93 : 181136 28 5.9 Br 19 83 C 
28 10.4 i 170627 W Lyrae 29 60 Ba 20 81 C 
11 2 89 M = RTHerculis 19 19 111 H 3160 Ba 20 76 G 
10 22123 Ba 22108 Mil 3 58 Le 99 76 B 
163266 29 121 Ba 23 10.4 Le 190926 22 7.8 Hu 
R Draconis ‘ At 62 202 (Le X Lyrae az 82 C 
9 26 93 L 171401 210.0 M10 12 91 G 24 7.7 G 
10 4 99 Ma Z Ophiuchi 3 9.8 B 7? 8.1 © 25 8.0 L 
5 9.6 Bul0 29 10.4 Ba 5 95 0 23 8.5 Ba 25 7.6 G 
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VARIABLE STAR OBSERVATIONS Oct.-Nov., 1913—Continued. 
200916 

TT Cygni x Cygni x Cygni R Sagittae U Cygni 
Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. eet ae yy Obs. Mo.bay Est.Ubs, 
10 27 84 C 10.778 Mil 5 54 010 5 92 Bal0 15 78 G 
27 7.9 Hu 8 7.4 G 6 5.4 O 13 8.9 Ba 19 88 C 
28 7.5 F 9 7.6 M 6 5.9 J 22 9.0 B ” G7 LL 
29 7.4 Ba 9 6.7 L 7 5.1 O 27 93 B 20 89 C 
11 5 80 B 11 7.0 G 195202 29 9.0 Ba 21 7.8 O 
5 8.5 Hu 12 68 Ha RRAquilae 11 5 94 B 22 90 C 
7 82 0 12 65 G 10 19 86 H 200938 = 9.1 J 
13 6.4 G 24 8.0 G 
194048 14 67 M 200647 RS Cygni 7 92 C 

: SV “— 10 1 7.0 G ‘ 

"TES BeeM! farms Se Rw a s 
3 a1 iL 15 6.2 G 5 80 Ba 13 71 G 4, Bf 0 
Stam « & 7 89 M 13 7.0 Ba ; oe 
376 Ba 17 61 G ak 6a Se 202339 

7 8s M 17 61 G 13 80 Ba 19 74 C aN2830 
oan Bae 2? ae eo ae ee 
11 78 G - oa e ae 6h eS 2 83 G 
12 8.0 Ba 19 6.0 G bs + : [ oe : 5 83 G 
17 7.9 G 20 5.9 C 21 87M 23 72 Be 5 8.0 Ba 
19 80 C 0 60 G > 2 93 79 Te 9 84 M 
19 84 L Stith Bie gnie #uc 
20 8.1 C 21 6.0 O 93 8.7 B: 36 73 Ma 13 8.0 Ba 
20 82 G 159 G i ae 13 8.0 G 
21 86 Ma 99 65 J oe 6S eS 14 7.9 G 
2185 0 99 56 C a 84 G ye € 15 8.0 G 
2285 Hu 9957 G =o 89 Mall 2 73 0 16 81 G 
22 8.1 Ba 22 56 B as 32 Ma — 17 83 G 
2 82 C 22 58 O 27 85 Hu 3.74 Ha 19 81 G 
22 84 M 22 3.8 H a7 © 201008 20 8.1 G 
9: 59 ka ce 28 8.8 FR Delphini 23 8.0 Be 
23 84 G 233 5.4 G 299 81 Bs . 23 8.0 Ba 
25 91 L 3 58 O cama” Gos 23 8.0 G 
2688 Ma 24 53 G4 1 93 M 17 9.2 O 24 8.0 G 
27 84 C 95 52 L ey 21 85 V 26 8.1 G 
27 85 O 295 55 Ma 284 le 22 90 J 28 8.5 G 
28 88 F 95 53 G 362 le 2 90 G 30 82 G 
29 84 B 2% 57 Ha 405 58 Hu 22 88 0 31 82 M 

29 84 Ba 26 5.5 Ma ; 22 8.7 B 202946 

29 86 G 2% 52 G 200715 a 27 8.6 B SZ Cygni 
30 9.2 S 97 34 C S Aquilae 27 8.6 O 19 § 97 Ba 
30 8.6 O 97 56 O 10 10.4 Bu mw Sr G& 5 94 Bu 
31 8.7 M 27 52 G 5106 Ba 30 84 O 10 94 Ba 
11 1 86 O 97 55 B 13 10.9 Ball 1 8.3 O 11 89 Le 
3 86 Hu | 28 60 F 22 10.9 B 1 90 V 13 89 Ba 
3 89 Ha 298 5.5 Ha 27 10.5 B 4 86 0 14 9.0 Ba 
5 9.0 O 988 50 G 29 10.6 Ba 2 85 B 15 9.0 Ba 
5 88 B 299 50 G 31 10.0 M 6 8.5 O 17 9.4 Ba 
7 93 0 30 56 O 11 5 10.1 B 6 86 J 19 91 C 
TU Cygni 31 6.0 M RW Aquilae RT Capricorni 21 9.7 Ba 
10 28105 F . 31 52 Hal0 3 94 B g 6 66 1 a 92 C 
pr 11 1 53 0 “ Ba 10 5 66 L ie 
- oll 1 5.9 M oe a & 20 64 G ce 9.8 Ba 
x Cygni 2 54 0 3 9.1 Ba 953 66 F 22 10.0 Hu 
26 88 L 9 58 M 15 93 M 23 9.5 Ba 
10 1 7.6 G § 5.5 Hu 22 9.3 B 201647 23 9.5 Le 
2 75 G $47 B 27 9.4 B U Cygni 24 9.5 Le 
5 74 G 3 5.1 Ha 29 9.0 Bal0 5 92 Bu 25 9.2 Le 
S 14 L 4 54 0 31 91 M 7 81 M 26 8.9 Ba 
5 7.5 Bu 11 § 93 B 13 7.8 G 27 9.1 C 
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VARIABLE STAR OBSERVATIONS Oct.-Nov., 1913 


SZ Cygni T Cephei S Cephei SS Cygni R Pegasi 
Mo.Day Est.Obs. Mo.Day Est.Obs, Mo.Day het-Ote. Mo.Day Est.Obs. Mo.Day Est.Obs. 
0 28 89 BaiO 9 55 M10 24 7. 11 4113 Bal0 7 97 M 

28 91 F 9 5.3 L 28 8.5 Ba 4111 Ba 10 91 G 

29 9.0 B 12 58 Ba 30 96 S 5 10.8 J 14 87 G 

29 9.0 Ba 17 6.0 O 30 86 G 5 10.2 Ba 17 92 0 

30 9.3 Ba 19 64 C 31 94 M 5 10.1 Ba 17 89 G 

31 9.0 Ba 19 53 L 31 9.4 V 5 10.2 O 20 93 Gu 

31 9.5 M 20 65 C 11 5 86 Hu 6 98 J 21 90 O 

31 93 Le 21 55 G 213753 6 9.6 Ba 22 90 O 
11 1 94 Le 21 60 0 RU Cygni 6 9.6 O 22 88 Br 

3 95 Le 21 5.1 Mal0 21 9.7 V 7 95 Ba 25 84 G 
3 96 Hu 22 62 J 30 9.2 G 7 93 Ba 27 87 O 
4 96 Le 22 61 0 31 9.3 V 7 92 0 29 8.7 Br 
5 99 B 22 64 C gu i384s 8 9.0 O 30 8.5 G 

23 5.9 O S Cygni 30 81 0 

202954 24 61 Le10 311.0 Br 213937 31 8.0 M 

ST Cygni 25 5.5 L 411.7 Ba RV Cygni 11 1 82 0 
10 511.5 Ba 26 5.2 Ma 4122 Bri0 5 7.8 Bu 2 82 0 

13113 Ba 27 64 ¢C 5 11.7 Ba 5 7.5 Ba 4 82 0 

28 11.2 Ba 27 6.0 O 911.8 L 13 7.4 Ba 6 81 0 

203847 28 5.8 Hu 10 11.7 Ba 19 83 C 

V Cygni 28 5.8 Ba 12 11.7 Ba 19 7.8 G 230759 

y 28 5.9 Br 1311.7 Ba 20 83 C cone el 
10 5 10.5 ; 22 85 JV Cassiopeiae 
30 5.8 S 14 11.7 Ba 

24 10.6 y 30 61 O 15 117 Ba 22 §3 Cc 10 13 10.3 Ba 

203816 3052 G 17117 Ba 2 75 Le 3) We V 

S Delphini 31 58 V 19 11.8 -L 27 8.3 C 98 98 B 
10 17 89 G 1 63 0 21116 Hu 29 7.7 B 3199 M 

22 86 G 156 Le 21118 Ba 29 7.7 G 31 97 V 

27 87 G 2 63 O 22 11.3 Hu 29 7.4 Ba : 

3 5.3 Le 22 11.8 Ba 31 8.2 M 
204016 4 66 O 22114 Bril 3 7.3 Le 231508 
T Delphini 5 58 Hu 22116 J 3.7.9 Hu S Pegasi 
10 17 9.0 5 6.4 0 23 11.6 Ba 914997 10 16 83 G 
22 9.0 G 6 63 0 2311.9 Le ove 17 86 G 
27 9.1 G 25 11.9 Le yg fer “ 21 83 0 
26 11.6 Ba m 22 86 G 

204405 213244 27 11.6 Ba 7 13 Ma 22 84 O 

T Aquarii W Cygni 27108 Hu 21 73 Ma 95 93 g 
10 24121 Lel0 5 66 Bu 98 j20 J 2674 Ma 97 82 Ba 

. 28 11.6 29 8. 

205923 1972 Cos ita PF ype 30 86 0 

19 5.7 L Y Pegasi pil 
R Vulpeculae 29 11.3 Huyo 24 10.7 G 30 88 G 
10 22 95 J 20 7.1 C 29 11.6 Ba 11 1 89 0 

27 96 Hu 20 60 G 29 11.6 G 220714 

11 3 96 Hu os . 4 30 11.7 Ba_ RS Pegasi 
: e 30 11.5 G 10 24100 G 233335 

210116 25 5.6 L ST And 

RS Canricomni 31 11.7 Ba ndrom. 
apricorni ai 72 € 31119 Le 221722 10 5 94 B 
e P ” F u 
2 a . oe GC, 31114 M || RTAquarii 5 9.0 Ba 
: 10 23 9.8 
20 84 C [at = |CU 
9 84 C 213678 1 1112 MS ACuarii 15 89 Ba 
S Cephei 111.8 Le 17 91 O 
27 84 C 10 510.7 Ba 

93 85 F 10 5 85 Ba 111.9 J 97 117 Ba 20 9.0 G 
, 8 84 G 211.9 J , 21 88 Hu 

210868 12 83 Ba 211.0 M 230110 22 93 0 

T Cephei 21 86 G 311.3 Hu R Pegasi 27 9.0 Ba 
10 3 53 Ma 21 83 Hu 311.8 Le 9 30 98 Br 30 8.7 S$ 

5 6.0 Bu 21 94 V 311.7 Ba1lO 1 99 G 31 8.7 Hu 
5 58 Ba 22 92 M 411.7 Le 4 98 Brill 1 92 0 
8 5.7 G 22 94 J 411.5 Ba 5 9.4 G 3 8.9 Hu 
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VARIABLE STAR OBSERVATIONS Oct.-Nov., 1913—Continued. 


233815 235182 235350 
R Aquarii V Cephei V Cephei R Cassiop. R Cassiop. 
Mo.Day Est Obs. Mo.Day Est.Obs. yo. Day Est.Obs Mo.Day Est.Obs. Mo.Day Est.Obs. 
10 5 82 Bu 9 26 67 L 49 19 67 C 10 5 96 Build 22 9.0 C 
5 86 BalO 3 67 L 20 68 L 5 9.4 L 22.9.5 J 
5 66 L 200 68 C 17 86 O 27 9.1 C 
13 8.7 Ba 21 66 L » 82 C 31 8.9 V 
27 9.0 Ba 5 66 L 2 66 C 19 89 G 11 3 91 Hu 
9 68 L 25 6.7 L 20 9.1 C 
9 65 L 25 6.6 L 21 9.5 L 235939 
9 68 L 27 6.7 C 21 8.7 V SV Androm. 
= 898 0 fi 114 0 


No. of Observations 1239; No. of StarsObserved 130; No of Observers 19; 


number of observers, and the greater accuracy of their work. Would it not be well 
to try to secure more observations of the stars which are neglected, and to extend 
the lists of stars for some of the more experienced observers ?” 

A list of these neglected variables will soon be sent to each member, and it is 
hoped that charts will be furnished to enable us to act at once on Professor Picker- 
ing’s valuable suggestion. 

It is not that we should discontinue observing the stars now on our lists, but 
each member is requested to use judgment in the matter. In the case of variables 
with exceptionally long periods, possibly two observations a month would be suffi- 
cient, especially while the variable is between maximum and minimum, waxing or 
waning. The important periods calling for close attention are the dates when the 
variables are approximating maxima or minima. The irregular variables and those 
with short periods should be observed frequently. 

A study of these records will reveal the variables that do not require constant 
observation, then by gradually extending our individual lists so as to cover the 
neglected stars we can greatly increase the effectiveness of our work. 

This plan is more particularly referred to the more experienced observers and 
those with telescopes larger than 3” aperture, as the great majority of the neglected 
variables do not rise higher than the eighth magnitude at maximum. 

WILLIAM TYLER OLCoTT. 


Corresponding Secretary. 
Norwich, Conn., Nov. 10, 1913. 





COMMUNICATIONS. 


Eclipse of the Moon, September 15, 191.—On the morning of Sept. 
15, 1913 while waiting for the eclipse of the moon to begin, I passed the time in 
observing the markings on its bright disc with my 6-inch refractor, power 64, when 
at 4.30 a.m.(C.S.T.) the earth’s penumbra darkened the central and eastern portions 
very much. Objects that before this time were difficult to see, could then be easily 
seen. After this clouds interfered with observing, until nearly the time of the eclipse 
to begin, when it again cleared up. At the predicted time the earth’s shadow ap- 


peared at the northeast edge of the moon, and advanced rapidly over the Oceanus 
Procelarum. 
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Following is the approximate time at which the shadow arrived at some of the 
larger objects: ‘ 
5:00 a.m. Aristarchus 
5:10 ‘ Copernicus 
5:15 ‘ Mare Serenitatis 
5:27 “ Tycho 
5:32 “ Mare Crisium 


At about 5:35 the moon, then being near the horizon, disappeared behind some 
tree tops towards the west. The shadow was very black, and not a trace could be 
seen of that portion which it then covered. 

At times light clouds interfered, but the moon could always be seen through 
them, and the two-inch finder was then used for observing. 

This is the first eclipse I have ever seen through a telescope, and it was a 
wonderful sight to see the earth’s shadow advance so rapidly over the moon, and 
obliterate everything so completely. 

J. J. SCHAFER 
Port Byron, Ill., Sept. 26, 1913. 





Observations of Jupiter’s Satellites.—Permit me to report two recent 
observations of mine that are attended with some interest. On August 27, at noon, 
I got the exact Washington Mean Time from the telegraph office, and on the night 
of the 27 inst., I observed the planet Jupiter. Satellite II showed that it was soon 
to be occulted. I watched the disappearance with interest, and at the time the 
disc was about occulted I looked at my watch and the time was 18 minutes before 
9 p.m. On returning to my room I looked up the phenomena of the satellites in the 
ephemeris and found to my delight that satellite II disappeared at 8:42 Washington 
Mean Time. Thus I could have set my watch by this observation and would have 
gotten the time correct to the minute. 

On the 30th inst., I again observed the planet Jupiter, and found only three of 
the satellites visible. While I was studying the physical features of the disc of the 
planet, the satellite I began to emerge from the edge of the disc. I did not discern it 
until it was very nearly detached from the planet. Again I looked at my watch and 
found the time to be 9.07 p.m. On looking into the ephemeris, the reappearance was 
given 9:02 p.m. I firmly believe that if I had known the time for the reappearance 
in advance I could also have observed this occurrence exactly to the minute. After 
the satellite had become clear of the disc, the shadow was plainly visible as a black 
dot on its surface, I did not observe the shadow however, until the satellite had 
cleared the disk of the planet. I was much surprised‘to find the shadow so unusu- 
ally distinct. After a great amount of effort, I located the planet Uranus. With a 
4-inch telescope and a power of 180 I was able to discern a small disc, although it 
was not distinct. The atmospheric conditions were excellent, and spurious discs of 
the stars did not interfere with my distinguishing the planet from a star. I had 
tried to observe Uranus on the 27 inst., but the atmospheric conditions were so bad 
that the spurious discs of the stars prevented my distinguishing the planet. 

I hope that this may be of interest to the readers of PoPpULAR ASTRONOMY. 


Wytheville, Virginia. WILLIAM H. CasseELL, M.D. 
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A Novel Reflector.—I am very much interested in astronomy, and notice 
that it is extremely hard and expensive to produce object lenses of large diameter 
and long focus. In my work as mechanical engineer, I am called on to understand 
the use of pressures under various conditions, and it strikes me that the existing 
difficulties with long focus mirrors might be overcome by applying the principle of 
pressures, or the difference of pressures, and would suggest that by this means a 
cheap reflector could be produced whose focus would be adjustable. This would 
permit of a large object lens which might be separated from the eye-piece a very 
great distance, and the focus adjusted by simply varying the vacuum behind the 
glass. 

The glass (or metal) disc, should be of even thickness and 
7 grain, (surface silvered) and arranged in a frame as shown, sup- 
PUMP ported at its edge by a true seat, the edge should be air sealed, 
the space behind the disc forming a chamber which is connected 
to a means of producing the vacuum. By removing part of the 
air back of the disc, the silvered side will be concaved by the 
atmospheric pressure on the outside, producing any desired focus. 
Apparatus for securing variable vaacuum, and the manipulation 
of the lens may be made by anyone familiar with this work. 

I have made a reflector of this kind of window glass, which 
proved the principle, but it was far from true, owing to uneveness 
in the thickness of the glass, and from my experiment I am of 
VACUUM LENS. the opinion that with proper material and workmanship, this 
method of securing a mirror of long focus should be successful. : 

I trust this matter will be of interest to your readers. 
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GENERAL NOTES. 





The Astronomical and Astrophysical Society of America will 
meet with the American Association for the Advancement of Science in Atlanta, 
Ga., December 29 to January 3. 





Dr. Benjamin Boss has been appointed director of the Dudley Observatory, 
Albany, N. Y., in succession to his father, the late Lewis Boss. 


He has been filling 
the position as acting director during the past year. 





Mr. J. van der Bilt, astronomer at the University Observatory Utrecht 
(Holland) has undertaken the definitive reduction of all available observations of 
R Sagittae, V Vulpeculae and RV Tauri, and would be very glad to have copies of 
any unpublished observations, in such detail that they can be reduced by a 
normal photometric light scale. 





Dr. Samuel G. Barton, for two years professor of mathematics and astron- 
omy in the Clarkson Memorial School of Technology, and for one year assistant 
professor of astronomy at Swarthmore College, has been appointed a member of the 
staff of astronomers at the Flower Observatory of the University of Pennsylvania. 
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He has begun work with the Wharton Zenith Tube, with which it is his intention to 
accurately determine the declinations of all the stars so bright as magnitude 8.5 
which pass within 15’ of the zenith of the Flower Observatory. Later it is the 
intention to undertake observations for parallax upon such stars of this zone as 
show a considerable proper motion. 





New Telescope at Charleston, S. C.—Mr. F. P. Guthrie reports that The 
Citadel (The Military College of South Carolina) has purchased a 7-inch Lohmann 
refractor with photographic attachment. 





New Observatory at Oakland, Cal.—Mr. Charles Burckhalter, director 
of the Chabot Observatory, Oakland, California, is rejoicing over the prospect of a 
new observatory and larger telescope, located under better conditions than those 
which prevail at the present location. On October 28 the Board of Education of 
Oakland ordered bids for a new telescope and authorized the moving of the obser- 
vatory from its present site in the heart of the city to some more elevated situation, 
where the lights of the city will not interfere with observation. 

The new telescope will be a 20-inch and will require a 40-foot dome. Funds for 
the new building will be available from the Anthony Chabot bequest. The city 
will pay for the telescope, for which the estimated cost is about $20,000. Mr. 
Burckhalter hopes to have the new telescope in place by January 1, 1915. 





Large Reflecting Telescope for Ottawa.—From the Cleveland Plain 
Dealer for October 31, 1913 we learn that the Canadian Government at Ottawa has 
awarded to the Warner & Swasey Co. of Cleveland, Ohio, the contract for construct- 
ing a 72-inch reflecting telescope. The Warner and Swasey Company will construct 
the mounting and the J. A. Brashear Company, Limited, of Pittsburg will provide 
the optical parts. The total contract price is approximately $100,000, and it will 
take at least a year and a half to finish the mounting and to complete the optical 
parts. The mounting for this telescope will be made in the same factory in which 
were built the mountings for the Lick telescope, finished in 1887, the object-glass of 
which is 36 inches in diameter, and the Yerkes telescope, finished in 1893, the 
object-glass of which is 40 inches in diameter. 

At our request Messrs. Warner and Swasey have furnished us the followifig 
details in regard to the new telescope and the copy for the accompanying cut. 

The Canadian instrument will, when completed, weigh fully fifty tons and will 
rest upon massive piers of concrete. The tube, which will be 30 feet long and 7 
feet in diameter, will weigh 10 tons. 

At the lower end of the tube will be located the principal speculum, composed 
of a disc of glass 73 inches in diameter, 10 inches in thickness and weighing 
approximately 2 tons. 

When used as a Cassegrainian instrument, a secondary convex reflector 19 
inches in diameter will be placed near the end of the tube for reflecting rays back 
through a hole in the speculum, 10 inches in diameter, to the great spectroscope 
attached to the lower end of the tube. 

As a Newtonian instrument, a flat mirror will be provided for reflecting the 
cone of rays at right angles into the photographic apparatus at the upper edge of 
the tube. As a direct vision instrument, both secondary mirrors will be removed, 


and appliances for visual, photographic and spectroscopic work will be attached at 
the prime focus. 
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The tube and the declination and polar axes with their attachments weigh 35 
tons, and so nicely is each part balanced and adjusted that the powerful driving 
clock will revolve this immense weight with accuracy and uniformity that the spider 
line in the eyepiece of the pointing telescope, attached to the great tube, can be 
kept exactly on the center of the star in observation. 


























72-INCH REFLECTOR FOR OTTAWA. 


The 60-inch reflecting telescope at the Mount Wilson Observatory is, at the 
present time, the largest in existence and its revelations have greatly advanced the 
knowledge of the stellar universe. The 72-inch reflector to be constructed for Ottawa 
will be nearly 50 per cent more powerful than this, which is to say, than any tele- 
scope now in existence. 

For visual observation and micrometric measurements the great refracting tele- 
scope like.the Lick and Yerkes will maintain their supremacy, while for astronomical 
photography, the great reflecting telescopes are far superior. 

A number of reflecting telescopes of large sizes are in contemplation in various 
parts of the world at the present time, and it is very probable that, at an early date, 
news will be received of projects to build other large instruments of this kind. 
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Photograph of the Astronomische Gesellschaft Meeting.—In the 
frontispiece, Plate XXIX, we have reprinted Plate XX VI from the October number of 
PopuLaR ASTRONOMY, in order to print with it the key to the photograph which has 
been kindly furnished us by Professor Slocum. We are sure many of our readers 
will enjoy identifying in the pictute the faces of men whose names are familiar but 
whom they may never have seen. 





Astronomical Work at the Flower Observatory.—lIn response to our 
request for notes Director Eric Doolittle writes that the equatorial has been devoted 
almost exclusively to the continued measurement of double stars, practically every 
clear night being utilized. A volume of measures on 3000 pairs has been for some 
little time ready for the printer, but it is uncertain just how soon this will be printed. 

Observations are begun for the longitude of the observatory through the wireless 
signals sent out nightly from Washington. As the longitude was determined last 
year by the usual method, with an exchange of observers between Washington and 
Philadelphia, it will be interesting to see how the results and probable errors by the 
two methods compare. 





Astronomical Expedition from Pomona College.—From clippings 
sent us from the Los Angeles Examiner, July 25 and August 2, we learn that a 
party of Pomona college professors, Frank P. Brackett, Robert D. Williams and Earl 
Kennard, accompanied by Professor Anders Angstrom, a famous physicist of Upsala, 
Sweden, have been taking observations of the nocturnal radiation on the summit of 
Grayback mountain and on Mount Whitney during the past summer. The summit of 
Grayback is 11,800 feet and that of Mount Whitney over 14,000 feet above sea-level. 

Professor Angstrom was working under the auspices of the Carnegie Institute 
at Cornell University and Professor Brackett was commissioned to secure the data 
for the Smithsonian Institution. On Mount Whitney the observations were to be 
made at three points—at the base, half way up and at the summit. 





The Arlington Radio-Signals.—Captain J. L. Jayne, Superintendent of 
the U. S. Naval Observatory writes us as follows concerning the radio signals which 
are being exchanged between Washington and Paris: 


“The publicity given to our longitude campaign by your valuable magazine has 
caused at least one observatory (that of the Illinois Watch Co.) to enter the list of 
those availing themselves of our signals for longitude purposes. There may be others 
but as yet they have not made themselves known. For this reason I shall ask you 
if you will kindly give notice that the schedule as published has been changed to 
to begin 45. minutes earlier. It now begins at the Eiffel Tower at 7:30 instead of 
8:15 p.m., 75th meridian time, and this causes the signals from the Arlington 
station to begin at 7:43, Eastern Standard Time, or 6:43 Central Time. 

“You will no doubt be interested to know that already fifteen observatories 
have entered. They are scattered from Maine to California and include those of 
some of the leading universities and technical schools. The University of Minnesota 
is one of the number, but I have not yet heard what success they have had with 
their antenna. The radio station of the University of North Dakota receives our 
signals, but not for longitude purposes, and is not included among the fifteen 
observatories.” 
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Extension of Burnham’s General Catalogue.—Dr. Eric Doolittle 
writes that he is spending most of his spare time in extending Burnham’s General 
Catalogue of double stars and bringing it up to date. About 3000 pairs have been 
added to our list of known doubles since the completion of the general catalogue in 
1906, the identifying of which, together with the reduction of their places to 1880.0 
and the adding of all measures, not only of these, but of the older pairs also, to the 
catalogue, is a piece of work consuming a great amount of time, especially as many 
difficulties and inconsistencies can be cleared up only at the telescope. Dr. Doolittle 
thinks that the catalogue will be brought fully up to date in about two years. 





New Bedford Astronomical Society.—A society has recently been 
organized here under the name of ‘The New Bedford Astronomical Society” with 
the object of awakening interest in the subject, and for cojperative study. 

If you would be willing to assist us by publishing a notice of our organization in 
your valuable paper, we would consider it a great favor. 

VINCENT FRANCIS, Secretary. 
107 South St. 





Spectrum of 12 (2) Canum Venaticorum.—A telegram, received June 1 
from Harvard College Observatory, announced the following cablegram from Kiel, 
Germany: 

“Belopolsky telegraphs 12 Canes Venatici spectrum periodically appear lines 
April 22 27-8, May 4 9 25-5. On seventeen days invisible.” 

The variability in intensity of the dark lines in the spectrum of this star was 
noted by Ludendorff in A. NV. 4129, where he called attention to the lines at wave- 
lengths 4481, 4472.88, 4351.93 and 4238.97. In A.N. 4661 Mr. Adolf Hnatek of Vienna 
states that a number of very fine lines of Titanium and Iron are shown upon a 
spectrogram taken May 30, 1913. In A. N. 4664 Professor A. Belopolsky, of Pulkova, 
Russia, gives an ephemeris for the times of greatest intensity of the dark line at 
wave length 4129.93. The period is very near 5.50 days. The visibility of this line 
lasts about 50 hours. Other lines are faint at these epochs. 


1913 June 27.45 1913 July 24.96 1913 Aug. 21.46 
July 2.95 30.46 26.96 

8.46 Aug. 4.96 Sept. 1.46 

13.96 10.46 6.96 

19.46 15.96 12.46 


The epochs are expressed in Greenwich mean time. 





Jupiter without Visible Satellites.—For the first time in my life Isaw 
Jupiter with no satellites visible on the evening of October 21, at 9 o'clock. 

At 6" 21™ Standard Pacific time, Satellite III was at transit ingress, to leave the 
planet at 9" 31”. At 7 58” Satellite II was at ingress, to reappear at 10" 49". At 
8" 58™ Satellite I was occulted, to reappear from eclipse at 29™ past midnight, while 
Satellite IV was eclipsed at almost the same time as Satellite I disappeared, so that 
from 8» 57™ to 9" 31™ no satellites were visible. Jupiter was too low for good obser- 
vation, but to me it was a unique experience. 

CHAS. BURCKHALTER. 
Oakland, Cal., Oct. 25, 1913, 
Chabot Observatory. 
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Nova Search Section of the S. P. A.—Readers of PopuLar AsTRONOMY 
will doubtless be interested in hearing that a Nova Search Section has just lately 
been established in the Society for Practical Astronomy. The Director of the new 
Section (which is the tenth Observing Section of the Society) is Mr. Nels Bruseth, 
of Silvana, Wash. This section, as its name implies will concern itself with a search 
of the sky in the interests of the discovery of new stars: its work to be carried on 
largely with the naked eye. Thus, such should appeal especially to those who are 
interested in astronomy but who are not in a position to command the use of a 
telescope. 

I might add that the S. P. A. is always open to amateur astronomers and will 
at all times cordially welcome to its ranks any one who is actively engaged in obser- 
vation of the heavens. All those desiring particulars should communicate with the 
president. 


, FREDERICK C. LEONARD, Pres. S. P. A. 
1338 Madison Park, Chicago, Ill. 
1913, Nov. 9. 





An Optical Hlusion.—Everybody is familiar with the fact that the moon 
looks larger when near the horizon than when at a high altitude, whereas it is really 
about 4000 miles farther away when at the horizon than it is when near the zenith 


it 9 


Fic. 1. Which CircLE IS THE LARGER? 


and therefore should be, and does actually measure, less in apparent angular diam- 
eter. Several explanations of the illusion have been offered, the latest of which is 
illustrated in the diagram Fig. 1. It was noticed by the psychologist E. T. Sanford 
that, if two circles of equal diameter are drawn within the angle made by two inter- 
secting lines, the one nearest the vertex of the angle willsalways appear the larger. 
Dr. M. Ponzo, an Italian psychologist, thinks that this illusion explains the apparent 


O 
eine 














FicurRE 2. 


enlargement of celestial bodies near the horizon, in that here the body is seen in 
the solid angle formed by the plane of the visible horizon and the slanting vault of 
the sky, floating dust and vapor serving to form a visible surface to the latter. 
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A curious feature of the illusion in Fig. 1 is that, if, according to the present 
writer’s experiments, one covers up one of the lines of the angle with a white strip 
of paper, the illusion still persists, but if one draws a new figure with but one line 
or with a number of parallel lines on one side of the circles, as in Fig. 2, there is no 
illusion. The circles appear equal. 





An Arithmetical Curiosity.—In an old logarithm book I came across the 
problem, “What is the largest number that we can express by three digits?” 


The answer is, of course, gf?" ). it is a number of inconceivable and appalling 
magnitude, compared with which the huge numbers that we meet with in sidereal 
astronomy fade into absolute insignificance: 9° is 729°, which is easily found to be 


387,420,489. We have to multiply log 9 by this figure in order to obtain log 9% Seven- 
figure logs are useless; we must employ at least 10-figure ones to get any significant 
figures in the answer. I had recourse to the 61-figure logs of certain numbers com- 
puted by Abraham Sharp, and given in Hutton’s tables. From these I find that log 


9° = 369,693,099.63157, 03587, &c. Hence the number contains 369,693,100 figures, 
I have found the first 28 of them to be 428, 124, 773, 175, 747, 048, 036, 987, 115, 9. 
We also know that the two final figures of the number are 89,* since odd powers of 
9 end successively with 09, 29, 49, 69, 89,09, &c. A knowledge of 30 figures out of 
300 million may seem trifling, but in reality the error involved in taking all the 
remaining figures as zeros is only one part in a thousand quadrillions. If the num- 
ber were printed with 16 figures to an inch (about the tightest packing for decent 
legibility), it would extend over 364.7 miles, or from London to Perth. If printed in 
a series of large volumes, we might get 14,000 figures to a page, and with 800 pages 
to the volume it would fill 33 volumes. There are more than twice as many digits 
in the number as there are letters in the whole of the Encyclopedia Britannica. 

To find the largest number suggested by sidereal astronomy I took the following: 
Both Very and See have expressed the opinion that certain visible objects may be 
at a distance of a million light years; I imagine a solid sphere of platinum of this 
radius, and find how many electrons it contains. From Duncan’s The New Knowl- 
edge, p. 65. I find that the log of the number of electrons in a cubic centimeter of 
water is 16.469. Taking the density of platinum as 21.5, the log of the number of 
electrons in a cubic inch of it is 19.016, and the log of the volume of the huge 
sphere in cubic inches is 19.016, and the log of the volume of the huge sphere in 
cubic inches is 71.3362. Whence the log of the number of electrons it contains is 
90.352, and the corresponding number is 225 followed by 88 zeros. At 16 figures to 
the inch this would take 5%, inches, just the width of the page of our Journal. 

It is interesting to note that the number of electrons in the body of each human 
being would suffice to change about 21 of the 91 figures. : 

To find the radius of a sphere of platinum that would contain 9° electrons, we 
must multiply our million-light year radius by a number whose log is 123,231,003.093, 
i.e., the multiplier is 1239 followed by 123,231,000 zeros. In fact, that gigantic sphere 
would exceed the million-light-year sphere in a far higher ratio than that exceeds 
the size of one electron.+ Hence we may take it as morally certain that we can 
write with three digits a number vastly exceeding the number of electrons in the 


* I have since found that the last three figures are 289. 

+ Indeed we should have to carry our enlargement in the ratio of a million-light- 
year sphere to an electron more than a million times in succession before we get a 
sphere of the size enlarged. 
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whole of creation, which is a somewhat startling fact. Indeed even the number 4 
(which is 13407813 followed by 147 other figures) probably exceeds the number of 
electrons in creation. At least it equals the number of electrons in a solid platinum 
sphere that exceeds the million-light-year sphere in the same proportion that that 


exceeds a sphere 206 inches.—(A. C. D. CRoMMELIN in Journal of the Brit. Astron 
Assoc., May 1913.) 





L’ Astronomie.—Observations, Théorie et Vulgarisation générale, par Marcel 
Moye, Professor a l'Université de Montpellier. Octave Doin et Fils, Editeurs, Paris 1913. 

This is a popular work on descriptive astronomy, written in French, and is good 
reading for students of that language. The book is one of a series of 29 volumes, 
constituting a Scientific Encyclopedia. It is well written and well printed, although 
the illustrations are rather few for a modern book on astronomy. 





Astronomy.—A popular handbook, by Harold Jacoby, Rutherford Professor 
of Astronomy in Columbia University. The Macmillan Company, New York, 1913. 
Price $2.50. . 

This volume, as the author states in the preface, was prepared with a double 
purpose: first, to meet the wishes of the ordinary reader who may desire to inform 
himself as to the present state of astronomic science; second, to produce a_ satis- 
factory textbook for use in high schools and colleges. For the general reader it has 
been thought necessary to eliminate all formal mathematics; for the student, on the 
other hand, the occasional use of elementary algebra and geometry are essential- 
To satisfy these two apparently contradictory conditions, the book has been written 


in two parts, the first free from mathematics, the second a series of extended ele- 
mentary mathematical notes and explanations, to which appropriate references are 
made in the first part of the book. The work is interestingly written and splendidly 
printed. The illustrations are many and most excellent, a large number being 
reproductions of the very recent and marvelously perfect photographs obtained at 
the Lick, Yerkes and Mount Wilson observatories. 
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